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l^ottj^ VBJ^Gos ammess of pmme &P@ availdbile in %MB er& $f 
ia:lastzlalisa%l«3i« eoal cosifeiBa^ t o s^Ja^Sn i t s s t r a t e ^ pc^ltloa* It 
s^ i l l rejBsins tlis basl!^ <md of ^P. iBi^«fe^!k itufeistries @r^  the c&^f pen-
elaSam to the € (^xa<a^ of tli© em^Ktx^« 
^m os^Mest n ^ i x r i ^ €?l4^ieo of the 4isemme!^ of coal in JJadU^ 
dates b«^k t o 1?74 C^se© F<sc, f93t« p« 2) ^ea ^ i ^tsnfiit ^ 0 aado for t t e 
^qpiolt^lon of oosl in ttm ooissti;^. 1 ^ eoal Ixad^^tiy t^ dU b^ vtsa^dbiei 
pe^oti^ally defo^it in t ^ y^asns ttee^ ft^lo^ed emm iz^o pr^^^eneo ^ ^ 
ist f8i»7 ^ € » ^ o l 0 ^ £ ^ i3mf0st%atl9ii of ttm v^lums eoaOf-beoring fcmssa i^^ R^ 
»a9 midsrt£^o^ for ttm f i x ^ tiras. m ^ ^ l o ^ o i ^ li^pk progif^^ed* ooalfi^Uts 
^fere dis^o7i»^ «Ki after aaotlier iii U® differsxsft p^i^a of I i^ ia @M the 
indti^j:^ faoe^9» iai^ i« sadl itmie proal^»^, fodl^y after the 2^&& of s»re 
than a eentox^ i»id dlth %im dideovoi? of t t4 ooaifi@3d9 (K«S. Ikttta* private 
e<%tBiisiic^ioii)« coaL indi^trsr Sa I i^ i s s tas is irast3y ehsa^d. I t £^s now 
tal£en & Si^esa. fo9t-l^l€ !^ the ee^^si^ of the eo^atrf« ^»s pp^tootiim \M&h. 
K»a3 of the order of 2g | ,9% t o ^ dbi^tt tim ye^r i860, (Sls^^m & ^iX, 1922, 
p . 49) hB3 now iseressM t o 46«07 MIXisRi tons (ZadiaD Bsr&m of MlneSt 
Mineral FT^oetioa la Xadiai, t953» 9* 6f }* 
^ t h s ^ ^ t ^ iTegetative <»%Ja of coal « ^ t ^ X isiam t o the IaSia& 
^rkfETSy no a t t e i j ^ appessm t o hs^e hmn ii@de t o stu^^ i t s ps^^log^r* F<M 
(l9a6» F- 9l3j l 9 ^ , p» 547) t^e© p?<JtoaMy the f i f ^ t o exaa^e the <i i t icd 
(2) 
a^iaua eoaS^ l ^ a the ^ h ^ i a sni GirfdUi eoalflale^. A preMMtteiy 
@ier(»sc^ls s t a ^ of eertaia Jbdisa fasains w^ o ^ e W ^^^toi^e® Ct9^)« 
the pstvoy*^ &t forilisii c@aLs t i l l a fresh stiiaals^ w ^ given t o t h i s fej^ash 
of s c i ^ 0 ^ Rpofess^ P.S, Oi^ ijiiy sii® Gaeri^td OTA f<MP the flra*r tljas 
d e t ^ l ^ j^tsn^^ii^^cil iA7@stigatij»3s of these coala betfieea 1%6 aM f 9 ^ 
(O^jitv 1955)* Int t ^ 7@ars that foXl<^^ Br. Oas^ ju co i t imi^ Ms s^dios 
(Osp^, t955a, t9§5b, l956, I^Si^ l%0) ^ t h t&e powjlt tha t nEeh valaable 
trafof^s^tion i s now a^aildbl® i^^z^tlag tlie nsl^oi:^ @id (»ig|jB of Lndligffi coals* 
^^m^ ot!i^r cm^eiSsKLtiimB sKmtion i%^ be ii^® of tliose b^ r Cha£t»ir& Ct953» 
1954), P ^ ^ k Cl956, 1953, l95Sa), Marshall (l959) smk nmise^m &m Datta 
0959)* Stwli@s on spores £vom %hs, IiOn^gE* CksniK i^m eoal^ have b ^ n eas'rlxid 
owt im the r@8ffl^  years IJ^ 3m (t944, 1953), firidd. (t945)f Ghash « ^ 
SOT U9iS) aM aaria^© gt ^ . Cl953). 
"Sim 39le^ro coalf i^ki w^ sheeted for t ^ pres^St stacfsr <% i^3|; t o 
tfoe focrt that Sn^it® of i t s beis@ i^ arlesd «p <sm of tJss Ijaportis:^ coalfisMs 
of Ir^ia* l i t t l e i^fgk ima mo isst hmn d^a^s (m tim g&Skko^ ^M p e t r o l s ^ oS 
ik,B v&pismn ooal Bessm, fim &n^ km^ta pablioe^icms eoi^^niif^ tbs g e o l ^ r 
of th i s eoalfioM are tlios© ^ Iqgfess ( t^7)a Fciftaar Cl9(8» fSeS)* P«sc <l934)» 
(^o (f945)» J^Qb I k ^ » (l958) aM CbeslgraP (t96Qa). B » petragrapfc^ ^ 
e&m Bska]^ eoal^ h ^ been d^oribe^ } ^ Or* GmSti (f955)« &e3i3^ of t l ^ 
otoideai stit^F of VXBS® c&&iM hs^e be@i piMisted ^ Fezma? (t935)» @ee (l94f)« 
(3) 
F o r r e s t ^ rniA Hs^isdar ( l % f ) , Qmiu ( l f §5 )» %2®hal l ( l 95 f )» G^sigrep Cl9&0) 
'S^ £^& inp»rtsait em^ emsm o f tbe ^ s t i ^ ^ i r d CdgyUi^^ ^ e t i ts 
ia- foot« ^ a s ^ ^ l ^ » Kazgally Bsrras ^Kt Sa.n> se^as. Of th@so <Si2;p^  tli@ 
S^?gsM e M Bs^pms seass faav@ s^tra^^ed sosa attvesfeicm so f a r . ^ i& ^ E ^ 
aesm ^^-^ i s d»cmt 1 ^ f t . t f o i ^ appeal^ t o h ^ e @ i^a|@dl t i ^ sttsntl^ya o f 
g@9l^3gtsto ^Mh Urn T&simk% thi<^ no cteta i s s r a i l s M a dbcmt t M s m^^ 
Of t t e tteped isfK3S*tj^ 3& seaiis o f t l ^ H@st S^az^ e o a l f i e H , the 
& ^ seaffl i s tim fi»st iispoartsnty b£it RS p^ t tUsI t^ iRforg3t i€ i i i s gv^H^^SLe 
regarding t ^e petm^i^ o f 3i3Qr <!^  ^ » s e S3€dss« 
I s th© c®!*r®e &i ppsscsit ii itr©@t%ation, t teop^o^} , ^ © e i a i ^ t K i t i 4 » i 
proper t ies o f t^ @s@ ^ ^ s ^ iav@ toen ^KaniiiiM I n ^ s i g i l . ^aSL sm is^tmspt bm 
h^im s^ le t o oe rz^a te th@^ resmlt® % d ^ tb<^e « f y i s sdes^^soqpie stoi l ios* 
314 s ^ a $ i ^ c^ eoal «(^ sre cs^Jaetod f r o a 4 ^ tlae }^arKal3a.e a&asss o f 
tbe E^st aud Meat B^^a^o eoaifi@M« f l ^ s i ^ ^ » & I s g ® ^ <!^  ra9st2jr ^ 
qi£^rrle®9 o:^IX64: i^@n o f p i l l s r @S!B^1&^ ^m E ^ f « ind {>9ssll>3a dtae t o tt^s 
^ustessive thietesess o f %^ e e ^ a M t ^ smstfi islad f a e O i t i s s ^o^alldb^e. 
Brsx^ eaz«« l»»iij@?@r, h ^ t^en ta l®a t o efu^sre tim^ ths s^taples ©3% W'&pt'^et^ 
t t f t i ve atxl ®@i^ er t l i e ^sESjsaffl p ^ ^ l M e v ^ r t i e a l &^ ismAmeikal os te i i ts . 
A2£»0t a H tli@ ^ ^ M z i g sps^s i s ttoe s o e l f i a M »er8 irlMt@d s^ es^lst^Smm. 
^mr@ a ^ e frsm Q» mm^ m ^ (pa r r ies m i i 7 MelSiMS. f«fO pri^ate-^^imsi 
(4) 
161 tsipieal «{Oal @^%1^. F^ro^l^t^ ^fU!i3^ia has Ite^a eePr^ dLed oal^  for a2.3. 
IntkK sa i eal^sdUe rmkam hm® b ^ n i:^ tfi® ^» various @@3sis^ ^ s^^ le s of 
«^ls ss^tu Il3l»iffi3^ @ anal^i® b ^ b ^ a dstaiMnM 9a s^ss s^^ le s -3f the 
^ « ^ a ^ l^^&l i 3@s^3. & speeiai st«K^ h^f ^ ^ n ^d@ <m the ti^^ore of 
QQk& sad f«r t ^ s pa7ps»e s€@s app les 9f S^^ ssjpt t^re ^zbjef^M- tt» tta@ 
®f 3 ^ ^ili3 gad 25 po l iab^ a@etl«^, ib^^Fi^mts df 3^flae%»i€@ have 
or^^* t« ^sms^iim t^ •ssMfetie patt«t«* ojf eash s«a% l^ie values ®f lefl-ee-
(5> 
Ths mt^T inches to &^^B M S de©p S®QS@ o^ f grailttMs t o 
f^ofe^or P.a« 6^)Ja» Ph.B. (Ihirham), Fb,0. (Iatiela»d;;)« A.WUI.Mijj.S., F.Cr.S., 
F ,8»l , , F.P.S, , aead of the OepartfflBnt of Oeole^, 43i^arli HtsMs Univ^ralt^, 
r«»r Mtidlir s s^es tS j^ tim problem and for his able gaid i^@@ thnn^h^it t t o 
»^irk. His thartks a:£^  tbia to the ^aistz:^ of Bdhse^ioa, Gav^tammt of 
Itirfia, t0P fAm a»^d of a Seted.^'ship from Pebro^ey, 1957, to Septe»]to©p, 
t953> tfMch aas^^l^ him t& conpl^ta & najor jp^^ of Hie work. H@ I B IMebtM 
t o t l ^ Oi^eti^Hrt Dac^asi £ci@titat€ of fschaolo^^ ^as^e^jor mxi t o Itof. H.II. 
ES1O4, S@^ of t l» 2@part^»i:^ of (S^mijb^ Btiglii@@riRg, I*I»T.» Kharagpar^ 
for the i r g^iezmis asslsti^seo dtoriiig Ms work Is the ^ a t l t a t e * He Is also 
gratsCtd. t o Prof. T.S. BggeM, Head of t t e O^aytmafe of Qeoloigy ^wi Geo-
pliiyaics, I . l . f . , feiPs^pKT, for p w r i d i ^ nse^saary fac i l i t i e s for X'efl.^stan<^ 
studies. Siaeero thsad® ere ^ue to Bp, ?•£• Srivastav^a* Iect«i^er $M G&s^og^, 
Itoliffi Oniv^psitgr* iHigaAi^ for Ms osef^ eui^esti^as aaa t i ^ ' e las t ic ^ksa^ 
grict to £br. S.S* Ri^ol, l ^ . H» Atead &mi Ife. I .B. faiA for the i r enc^srarag^aent 
tlinmg£»iut t ^ i^ ?>k. 
HK n^lss ai^ ^ s o {iue to the Siy^f Mt^ uag Bnsgljaeer» Sstiehi, the 
Ba|)ertet®s4@rtt of ^ l l i e r i o s ^ Kargali affA t o the Pis^arietora of tXm priv®te-
owsed eolMospissa e e p ^ l d ^ tims® of t ^ %w Seleeteti B^i&ei mA ^i ja 
ejalll^Aes, for Idieir r®a«t|' telp srid eo-sporati^i ifci-s^ lRS tl® ^aatter*® s t s^ 
ta tim Woktspo coalfield* 
tM^rm 1 
amimt m tm mmm> moMmm 
^m l ^ ^ i ^ ^ ^ a i o M is a m^itms £mMf&i %foa^ ^ (kmSmm^ 
tQ %^ « 3 ^ Qt til® Jliaria 0^lfl<A4 a ^ tes^toses m, &XOA ot sl^ti^ 
C@®a F ^ lf34» P» f 19) sfimp %te@ l^ fear© rivor «^ &€^  mms mt^sB i t 
e£t^ yi© 1.9^ h i l l of l £ ^ <!&« ^ 2 ^ ft*) - ^^m m^ fo^mtm^k 
Wsgtx^ (tdS?) 1^^ ^jn^ %& n ^ ^ ^ 8d^Lfi€^4 Sn 1^7 mi s 
fe^ r€i^ ^»p Cf9l8t f^a ) , P ^ Ctf^)» ^aeafe gfc ^ * {|95S) aadt © s s ^ ^ 





i^eks fibl^h f@8t cK> mA SOP® sttsrcnu^M l i ^ yi@ &se'ikmw&m i^ li£l@ t t o 
Baepfi^rs occopgr a gi^at^er part of t t e I*leM, t i® ycningor g r m i ^ oeciir l a 
narrt^ patens outaroppl^ raQ^tJ;;^ arrest t l % Zaga MUU Fsa l^cS ar@ ®f 
cc^nsis oeeanraseo ^ t h the r e ^ l t t ^ t the strata at^ ssu^ d t s to i i ) ^ aM 
t ^ 8tratigi%|)%' ^ e<»pLeK s^ ^arls^is p l ^ ^ . 
^ s scnttesim l i m i t of t ^ f i e M Is ^.earSy n^z&adi 1^ a. t&&3X 
s^ani:^^ neerl^r mm% t o i«i@E^ . Besides th@r@ ^see se?€S'^ e r o ^ - f ^ ^ t s 
«^eh briag mp t t o raataisos^iicm a^ai&st tite Qaissd^* IR^ i ^s t^m and 
ee^ «3Z@ INmndari^ &t@ ^ss^paUir inc^salejr siM i ^ g i ^ b@iE@ fmalted oisl^ 
at t&n plEte€@« ^^s@ ffii? b@ z^gardled as m»re @r 3«08 n&sti^ ^^m^lotm, 
la the ssos tsstmsr ^ e northern l imi£ of the f S0M shdsrs a i&is^d &^^A 
(g) 
T,M* %!^he8 d o e . oit«) la reprdd,ue@d in Pig. t . 
lim Taldiir series ooeapioe a 3iMte4 ansa lUi^  gonerals^ varies 
in thlclai^s from 20 f t . to iW ft*, l»t Ijs the Haado (L^ig. S5®3* S, 
UiU 23®42' S) aM Irjdra Jarbah (Long. 8503* • 1, i a t . 33050''M) sect ims 
of West Boknx*o, the Talohirs abow A tltioknoss of 50CI f t . Patobes of 
variable ^idth ei^p a»t beneath the 9@imiaft3 along the eastern and westent 
63ctrfi»?&ti©s. Smll (mtlisre of folohirs oeeur in the rastaspi^hlos close 
to tJie northern boaralary near Qeteindpwr (long. 85®56» U, U t . 23^49' N) 
and Ooda (I-ang. 85®4i* 5, l-at. 23®$0* «) . 
I ^ &niMer bed referreii to @e 'conglomerate bed* bf i^g^es o@aire 
at or near the bsae of the Talctoirs. O^eri^i^ the Soulier bed t t e fine 
grained, ooipaot, greenieh a^r^stotMs &B^ tlie iiiterc&lat@l b ^ i s h needle-
liiee shales form the other l^iortant roete tj^ee of the f a l ^ i r ssriMe, 
aaoceedinil the faJ^hir series i*ith eis uaeonrorMty i s a vei^ thieH 
@e<|uei»:@ of f r e ^ water sedJUsente r^reeentedl ^ three dist inct stages of the 
Barafeir, Barr«j aeaaui-es aa i^ Senigftaj. the %ralcsr series her© i s sore 
isportant than the o t h ^ tuo inas^izeh as i t soTera the greatest extent of the 
f ieM. The eot^on^ratee bad or the 'pebble h&i* li^ iifih forms the b»eel part 
of the Saralesrs gradually pesaes upwards iato the grlt^s^ eii^etoaes. The 
Rfein ife-akars appearii^ absve the gr i t ty saK^stones aoneiet g&mr&Xi;^ of hmi& 
of sandetonee stx! ehalee ioteresXated tidth sesas of eool a t short Intenrals. 
The ssMstonee «diieh are eos^set, mmBi?r@, s l i g h t ^ isieaeeoue &!tA ferruginous 
at ^aoea are ^hite to fawn eoloured eaid oontaSA <jQCc^ poaed felepsT. 
Cf) 
S ^ e ^ ^ ppispomii m§tM.fsir ^ % ^ ^ s ^ fr«f$x*f^  t@ e i ^ 1 ^ series s& 
*%^r %iiileim* or *^ddi]be Bsimdas** Hi® ^ i d i ^ Ospadi^ l i e Gi^^mmW^ 
m&e' %it& B&fi^^saim md are ^ i l i ^ &m^^^&i of ai%!iyjf &i^&mmm m& MgWs^ 
@%^g&. I a ^ i ^ # s @f eaf^ £siis^ ogf!i3 sli^ L© <3@atr es^stijoss In the om^^xim^. 
l©9r IB g^taHty i^d as^ a s s s M ^ ^ oat b®ii^ « ia^^ . 
t l ^ i^Eii#f^ 3%ase with a sl%M ii^ 3«mf<sraS%* 1^& issmr P i^c^efed fasiaii^ 
of ^!0 ti^ii liOl liav@ h<mn nmr^idtM ^ ^ t ^ %ha«^tr^ of t ^ %r^sta 
Cio) 
t * 
<wwii**»wwBiiiiiiii<|[»Nw«*«mmiiTiii<iiirMartiaiiiiiMiiii-iiriMir<riiifiii iwwiririiTrri Minwmrr-n'TTwwin-inTTMrrrMwT-Miii' t> TiiHlii r — • ' • " - i'i n -rlrn - ' —1 =-r 
, iSt RQB«l@8l**tJ9S^^ i l » ? ^ f t . 
Bm^'^^is^sB a ^ shales. ^ S i^* 
Sst, 25» ilk @e;@% l6 £%• 
t M a «adL ae^® i » ^ £%.# ««tk K ssasw t3 ffc« , , --
f i 2 f t . , e i ^ 6g f t . Sa fe^ s mm» $ ik* £ *** 
8^«as» I ses^, 6 f t , « ^ ^* 
i s#s®,^  4 f t . | g *** 
© a N ^ ^ o f t . ^ j i ^ ^ 
g ^ 1 ^ 1 ^ O f t . ^ * * * 
iaasll© asffiii^ feQMSs ^ ^s l ea ^9* 13* ^ 8S0% 5^ I t . «, * 
«ttfe fcliiefe esal ^aiss l #C^ I t * , m, l a , ssa^ 2? I t . ! |? ^ * 
f ^ ^ 3 f t . , c®^ ; ^ f t . I j t «». t l , aes^, ^ f t . ^ m* 
sSse se^ss. ^ ^ tO, € seaP% 3 I t . ^ t r * 
So* i , A s©g*% ©9 f t . *7K tk* 
v^m^u^ ^ ^ ^I£R eoj^ s^ iusSx 
S^Sil g r i t a j^ xS c^QgL^i^rateo. • • , . |E0 f t . 
( I t ) 
ea@t^ a->SK@t p^it ax^oM Ch^^^ m^ JM0. flas o£fieesfs of t t e 0@olagMsl. 
^ B mmmmwM COAL SS^SS 
d&rrMm ^0M,t^ijm Q£ eoai hm ta^m l^a<c@ sl^ wio tl^ iA» no fmt^sr ^^k 
Isr tbe aid«h^ i t i s ecHB^Mer^  i£|p»s%a^ ^ 4«al i4 ,^ eas% priMai^ i-«re 09a2. 
<12) 
o x ^ <3u^  and t%iJ3itslA a low gradient* tbs a^^ld oC d ^ ^a an mmi^& 
via*l0« fwra 6® t© iO® tosreasi^ to 25* at p3.ae^. ^ e general diz'^^idn 
of dj|} i s toi^pdtei tlie S0ath tet i t Ss rerez^ed i@£ur tli@ soutbexm baoffidaf;^  
i^ore l^e ^ r ^ a dl|» tcnisi^ t^ moae%h <e»> ti«rth~^@st. f£® geolsgieea. 
f@3t«ir^ of i^s£ oC thB se^m a£^ saeh that s a r f ^e qptsnyii^ i s e^nsid^od 
sK>x^  f avQuz^Xo as 6 3 3 ^ ^ ^ t o t ^ taadet^zouod Mnl^* 
East,. ,^ 3teaP>. Cfe>^giQl4 
Tssf i s s^P t s^ eoaa. s^^ss in the Bast Bs^ro e ^ l f i@14 i a t h e i r 
do^^ard Bw^i^tmium os 0.'mm ^t POK CXoe. elt»« p . I2f)y a2<e ^ f ^ S o ^ i -
t2~f<K>t A s&mt 
%BX%BLi, seam •• tOO f t . ^tiek 
^anm se^a •• 40 I t . ** 
fer© 3©a*i •« SD f t . ** 
A slsstsh laap sto^tig t ^ ooterops of ^X tbs wos>i:sl^ s e a ^ 
iia the &t0t ^ ^ ^ ^>siif i^bd pabUstiod 1^ Vtm Geolog^ LedL Sarv^ of IMia 
i s x>^»^»dao^ i s F%. 2 . ^ e pi®iti<^ of va^ioias ^SSI^M&T^JSB in t ^ i%^ 
has be@n ^i^^isd 1^ tho satbor. 
(O) 
t2"fgigt A Setia 
& t l ie <^%ljpdaa <»f t1»i g ^ ^ r , W^w>r^3 l td. fS^ seam (see pm fO) 
refds® t o the t2-f@9t s e i ^ . ^ i i s seen <»»$iunli:^ i n a 3 i s i i t ^ area va r ies 
i n tbieke^ss Srmi fO f t « t o 12 f t * and h ^ te^a losriced 9 ^ g ^ a i s l v e l y 
so thg t S^ i s c iess^^ eidiaiisti '^t* I t i s 0 ^ o f the 3&^& teing M t s ^ 
1 ^ t be Sar^^aXi ool31«s7 and i s iili<»lJ^ iMsrlE^ t b r c ^ i ^ M ^ ^ i e s . 
t h i s I B t im sE)st i J i ^ r t ^ a t seam - d i i ^ lEusderl^s the t2»f dc^ 
s@sa sfM SJS a@P3tr%t@d from t t ^ ii^out 24O f t * t b i ek i n t s r ^ e n ^ sti>s^a« 
fhs Sd£@ lias a ^d^« a e r i a l estensi^it mH rai@ thx^ngh a t l isf tama ^ ( 
sJijsat 12 sdles £^^m Swang nestr t l i e IJO^ MIX I A t ^ f«ead^  %@ Bto id z t « ^ 
t t e e ^ t ^ m mk,r&s^^» liss <Mterop of ths B@mtt hse^s^&pp £@ aot 
c^93itlji»€i^ tlar«9ii#Knit« ^ I t s groat e^essiosi t l ie s@;iB d l S f £ U ^ an 
enf^nsis vs r ia td im Sn thickness frca^ 41 f t * a t S M S ^ t s t2 i .& f t . i a 
Jaraiigdli» Shaft Rb* M (Woss, t934» P« 1 ^ ) * I n &m mctliam. &t the Bs^s^o 
e€»ill@s!r» t ^ Ka i ^a l i a s ^ has a record thiela»@8s of f26 f t * ^ Ohori« 
the semi d l s t i ^ ^ l ^ ^ l i t s i n t o t^i^t t i ie s t r a t a l^^'tot^^se^ being ehou^ 
40 f t . t M s k ; tli@ p i r t i n g tolas d o ^ t o 2 f t * i n t t e ^ i ^ s U e d U i s r ^ * 
^ ^ r t f l o , Sf % ^ ( : ^ i s s i t u a t e i a % ^ restorl^f dULreet i^ a% a d i ^ a n e o ^ 
ab^E^ 2 s i l e s l ^ m O l ^ ^ * ^ ^ € ^ ^ t t i j 3 g aetoaOy s t a r t s f i ^ : s % t s x ^ 
So. i o f t l ie % r g ^ L i c o l l i e i y * 
(14) 
MjoSts^ 9£ cdal in tbs Bast Itolcan) coalfield lios he&m r e s t r i c ^ ^ 
prs^t^^^ %o the KailS^i. s@^ for ^@ l^ast 50 years. Osit of the six 
eol l ier tes ii^rfe^g this aesi^ thOB® df tli@ Bwaiig» J ^ ^ ^ i ^ t ^^T& mA 
{Mi<^ 1^ j^iM^san ssid Vr i^ t« az^ being «t»>k@d b^ ^S Bskaro Bsai^atti 1 ^ . 
Sij^e l95d a nsw colliezf s^toim as t l ^ I^h@ra eolliezf i»m &mB into 
€£ist^i<S9* Xt i s also S%^@-3$gn^ @id Is qpairylt^ tbs ^^E^ali seam 
i«fc!ieh Ss abc^t 70 f t . thick hewi. 1 ^ general direction of tdlp in th te 
ar@a i s tram soath to n{»?tb. Dr. f®tw&p*8 estiUi^te of the totdL reserves 
of coal in the ^ar^JJ. soam j ^ i e r ai^dng nocessaiy deductisn for f^aaits, 
pieMag s ^ n^wfsl ct^dLi^, ^i% of tlie o^A&e of 365 sd l l i ^ i tons« F«K» 
boi«0»^, be l i eve t h ^ tJi© wm&^^ iJ?0 safely t^t^rd of %QO i!dl3i^i t^xs . 
Ataft 85 i^r oei^ of the t@6al prsdtoeti<m of e o ^ i a the Bo^airo eo^f ldyi 
i e obta in^ f xos the Eargall se^n* 
^ i s 3®aa Varies l a tfeiete^as Smm JE^ t o 45 ft* aai i s f re^ea tJ^ 
S«t@E> i^ded w l ^ bimds of i^ale* I t is being ( p a r s l ^ s t tito plaCi^ ia@a^  
BersK» €ci^  Ol^ril the Bmrma eol l ie i^ i s o^ied fegr the OasE»d3r ?a^Ll^ Corpo-
ration and t i ^ Ol^ri eolHois^ ^ ^r^ersoxt si»l tfri^ct. 1£b& dip «fei^ i s 
aboat 5^ t o fO^ al. ^xia^, sfteep^is ne^r 0^x4 t o about t^, I ^ totaPL 
reseru^^i of the Berra» s e ^ ^ t t i ^ t e d h^ r A.B. Qe^ta ( s ^ D^c^lar ^aUUir 
QQ7pasp^l(m miA Fml Resesreh Iis^itf^e Joii!^ Biblioati^ji IfSS^ p . 3) 
^ e ^ the ox^ep of 2!%950,{K30 t€Bj3. 
(15) 
1 ^ SBH» seam «uti^*li@s %h& B&es^ &@&Bi mA Is sefnaratM frees i t 
i^ albfQU^  1 ^ £%. thiMk lat&tvmiMg strata* Tbrnre @re geaex^iU^ t«o Q@t-
e r ^ of t%@ lB^ Tt» sei^j^ the fdp Han» ^ ^ tha Bofttcia Earo s ^ t t ^ t ^ : ^ 
tb&etoess 0f tbs t s s varies irom &i ft* t o tOO ft* I t e mthor (Cs#6l3(raj}« 
t 9 ^ a ) h^ d^er ibe i the gedljGg]^  ^ d nataro of the Sard mea^res Sa tim 
eaatstti ^^tr^o^tir of t ^ coalfSaM. A d s t a i l ^ aeeooat of %hSs i s ^7@s 
in t ^ wS3^ cl^pt^r* 
F^s b ^ raf0iT<^ ia Ms v^rk (loc* oijt.) to t t o ^b07e four aesass 
wOy. 4ft©r tlia Jarai^di^ p i t s %tBr<3 flooded ia 1^ 34* «ai^ii^ of the 
ISf^g^Li 3Qms. h&i. t o bo st^p@l* ]bi t935 ^ r k started Sn 3 IIK^IAOS oa 
iffie»>tter 20 ft* ttEielc &sm^ iooaI3^ Itoto^ n e^ t ^ <larangdih soedQ. f to @e{»a 
tias a variable a t r i l ^ diroetion s ^ ^ s outcrop nms o^l^ for & sliox^ 
dist^Kse. tfee <t!p 43 g^toraXl^ 12^ t o t3®Ssf, t ^ a t SJB» ^lases I t i s 
^ 1 oeo^ioaalS^ i t i s t&mr^ tho %fest* 
^pazt ^rc^ t%@ seaos diescribed abofo thero se^ ssnrerol. ad^or 
seaiss n&ieh mg^ p^sJM^ bo ^ ^ o i t o d ^^acR^slSjr* 
(l6) 
West ^Itago 0&aIfi©M 
ffc@ ]^^^da I iM«s 9f eosPL In th@ '«l^ & i^^az^ eoaMi@34 t^o not 
v&ty prmSsiJc^ m %h& ar®a i s b i # ^ distaurb^ 1^ 3 l ^ ^ o no^er of fatilts 
ii^^b m^mr fre^aa^l^ &xi at aiicirt Ijstervals. M a resold d£ c^r^flil 
@KaraSj3ati<m« tbe Bo^ d^rci Ba^srli Ii^d. consider ths^ fshefi^ov^ m R@«^ 
a@ 2! se^ ffia in the W@3t B>kar9 area* 
bl^ek 6 (&ija)« sbm.t 4 ^ l o s stmthwest of M^XIM^ &S giv<3a ^ Foae (l934» 
p* t ^ ) « ia 9tmm in fdbX@ l9« u Oskt &£ thme ^sijr ^ < 9 s@ffli of l^dia« 
So. 1O B&sm of Msitiia a ^ the SELJO s^aei 8to» g ^ fiaality eosS.. 
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S (Sa^) 2,000 9 (fop) 7i 
<t7) 
(Beans m. 7, % lO md 2t ^te m^^t^ £t^m the baa® of t i ^ 
I t l3. i£f@rta^ t o nota that 3s^& mm^ps of the ^mt Ss^x^ 
coalfield ara ndt the s^ns as those of tim ^ s t i a k ^ ^ j3@ mo Gorr^dUtlOfi 
has boea laadle (Fca, 1 ^ . e i t .« p . 133)-
"Bss Vfsttcropa 0f ^ s r x l ^ l d eoal seass in the llast Bokam eoal» 
fislet ore 3!i@i^  in the i^p i a Fig« 3* Csal la nob belntg ^ ^ j l o l t ^ 
syst^BatiiealSsr izt the West 9Qi:a2<o QOslfieM, ^ b ^ of tils ccaiiez<ies &eB 
«md<ir the eontrol of ^»l!%s^ l ^ ^ i ^ ^ IM« 8i3d f^3@ iiapdrtant liest Bd% r^a 
eolliez^ at Ghato h@s t^ !@ii tal^n @^^ > r&e&itl^ \^ Ifessrs Tata Ltd. 
m, X ana lo> U Seqm 
<^ tbe v&eiam &esim of tlie M@at Bokaz^ cog^ileld, ^ . X» ^ . XX 
and the &tjm S@^BS <m^ bs?® b#@i s ^ ^ i s i , S e ^ BOm X i^iS^b i s boii;^ 
^z^eed ia ths J l r s^ ®»t Sembera e^ l^ r i@s 1^ about 14 f t . thick aai bm 
& dip of t7®SI^ > S@afii »». £X i s aboat 25 ft< t o ^ f t . thick &Bd ia being 
worked in the Sambera c^UJ^zsr* In f ^ l e ^ * 1 no ret^steme has bemi 
fiisde t o 30^ 11 !»• XI, b«& ^ seam «^ch mrer3iss J^. K m&m in the SaFutbefa 
eolii^rsr i s l<%ally o s U ^ aes@ Bo. XL, 
1%e Sdja Qe&& ±B diMti^Ssa^A over % lai^e &^a md i s beljs^ IBGO^E&A 
in Urn eoOLliez^s of Hsar&t Oat^» T@|^ »« %^nr^« ii9^^» ^$a. mA iaisagtora. 
(t3) 
In tibt@ ^ trpm ^Ulei^F ^® ^^^^ ^ abatis id f t . %& 20 ft* tMel^t in the 
^ t ^ eolliez7 i t i s abot^ 35 ft« thlek mid in tli@ Heis^bar^ ^^Lli^r^ ^ 
i s n e ^ l ^ ^ f t . tbiek. I&e @@^& i s lieii^ o^x^ &dl Si» q|3i@ri^s sndl li«:2i.n@s 
bxt s t i»» plae@ i s i t s I t t l l thielsns^ sx fc^^ . 
•SIB %ma ^^msm 
^ ^ Ears seam i s sa ii^^^^ift eo;^ seem of t t e &s^ Sokai^ o eoal-
fl,aM« I t esteriis <wer a stx^s^eli of dbm^ 7 isilss fr^sa Be»^ t o Tttrio 
i®ai> tli» «s^ea?n wtbi^a^l^ of the oo^U'ioM ^ ^ v^iBB ia ^iSslaaeas fr@a 
attmt W ft* to iOO f t . Has mly piMI^&M aeemmt of ttals sosm i s basod 
4X3 t%ie lioztrs of £{ti^ !^S (136?) sM Fes^sor (see Foac, 1934)* ^ L s seam 
3is^ te@@i @tt«Slai W ^ ^ atttiior lis d ^ a i l l a th® ar@a lying l^^een 23,%y 
mA 23®47* a. Lat« mid a6^t» aM aS^3* S. Lopg- y!il4:h msy be x^iunled 
t^ t l » tspe area for th i s 0e@B» 
fl@ ^i3y in^iiirisi^m of tb@ loser O^i^issiias prosoit $& t l i is ^ e a 
a£se tl@ 8sra^3j?s ^Mch ^ott «s3are or Mss tlie saise gansn^ Qbar^ct^s m 
ila tl}@ ^tlier j ^ r t s of the eoalf i ^ 4 * tim greater {ssrt of tlie a^^a i s 
oe^apiei 1^ seMstosos of t&l^h tvio j /«ridtles oan bs dis^inptlatod i^ the 
fii^d* ^%e « ^ t i ^ t e^rse g i^lf i^ 33i os^ac t variety i@ at(»« p 'oMne^ 
and dst^^is over a cotmi^sr^M area to tite {»n4>h of y^e O^ss^sr r i^^r 
foi^iiag h l 3 ^ 3Sd diiJ^^I t l ^ Isss 8i@rtifie{^ v a r i ^ F ^ ^ ^ 07orIyi£@ 
hroM% M^ae^sas sgiiclstoE^ ^dbieh i s coHifinsd to the iv»*tha£^ hexM of tho 
riirer* Wtm l a t t e r group <%f sstitot^ai^ii i s f^Lai^thic, a l i ^ i t l ^ foint-
glasus eM thtols" lH^<led. & t l ^ aoz^ t noa^ l^lcoli, t}»3 ^ I t S s h sm^ 
^imm sx^ sl iglit l^ g i ^ t ^* ^&s tesElor^ trariati^i l a the f i r s t grm^ 
of s^esdst^i^s I s cpito s ign i f i e^ t BB I t ( ^ a r l ^ s^:msts ^}at iU^ g r i t ^ 
(19) 
(29) 
s^psistones grstinl ^ ^ ^ 1 beliOtig t o tile t h i i ^ ^iMlviaicH) @f %hm ^ifsJ^aES -
^h^,^? gr^ta, s^^t^msB ^n'A shales*^ a^ <dass i f i^ ^ WBT^^ ( ^ e Fcsc, 
tt34i» P* 122). IKm vM&i^ sandstones are m^sivm and sfed» t%^ B&ta Q£ 
joints 8JU»)g the dip m^ s t r ike . 
1119 <^^€r Fseks of t t o Bari^ars ic^sS^e beasels 9f ss^i^ td f^ ioHbo-
naceaus i^ cyLes «iit^ iaite^f^tided <»al se^@. Gooei caip^Ra^es of t t o ab^ea 
8^ isemi i s ^@ s4^@r bed t9-.ff^^s tlt@ S9ttt!^ra teak \ ^ ^ e eome Mt^ 
ppssorv^ ij^ces&iAxm of fl loaa^t^ris t«®E>e eo3.2^t^» 
Tim g&mrs^ %r<ss^ of ttes Ibro a^aares «nid ^ e l r d|jstz^i^tl<m 
la Um type as^a i s ^ o ^ i a th« i^ ^p ia Fig. 4» %er a ^Pester part of 
tf:^ o^&, ^ e dir«stioa of ^IPSI® of t l ^ a^iii ssaa© i s bstiisoa 125® to 
135® aati Wis <lip Is in tit© soatter2;f diroctioa, vaxyii^ fpo® t j ^ t o 2!l®, 
I t e t i ^ ffiaiQ sesm of th@ Saxo aiea:^res «gre lQ»iia ^ the top ^ ^ ^ 
@]i(i %h3 ^±>%mi Ks3to ^ i c l i are ^ f t . aM 89 ft* in tMelQiess Psspe^iTol^* 
ffce fe«o ^ e s ^ s P ^ ^ by a ^ a d of thtely b e ^ ^ shale "vwefiim ^ tM«tei®ss 
fmm ^ i%. t o i^ ft* A cfearceetoristie foatt:^^ of both tho e e s ^ I s ^ ^ 
fx^35|tteat oeeuzT^e <tf pa^ln^e of shale sasi s ^ s t o s e , scHJse of TM^<^ are 
<|[d.to p '^L^t^^ . t ^ topaost pamtlmt of I t e ^ t i ^ ^ i a ^ forss a ^^ft of 
nmntcm esosrpis^ <m th@ saattei^ baale of th@ Oasodar r iver -^ere i t la 
liieeS^ @s^»M. Ih t h i s z^gSoa the ^s t l^s ^ ^ stxs»M& efieets of disturbance. 
I ^ ^ s of e o ^ ^te eoa to r t^ and ertx s^OU^ ^ o d t ^ distifi^t plSjiatioss es 
si&m i a Piute 1^  Fig. f. la the i ^ poblisted ^ t l ^ G ^ l ^ i e d l 8arve(f of 
£ ^ a ^ad r^rOE^osii In Pig. 2 , tvso faalts tetfo bsea t^erif^ i i a i ^ i s re^on 
t%em^M ^P2^ssiffiito3jr liSS - ^ l aor<ms tiis oosl se^a «3a^  the s4ver }^1» 

(21) 
eKc^t l j^ ^ e eztioipaiz^ of ®o^ s^Meh s ^ teve resol&ed IET abesr fir^^ire 
(fiiaiings, i93k» P« 91 )• In t t e las t Bakais* caHl<K>y, not far fx^a the 
soatltez^ hmikkf t t e 1 ^ Saro seam di^ilas^ 9%is of BBVOTQ disttirbsisse of 
t t e i ^ e of s tpae^^ f o 3 d ^ indSeating ^lat 1 ^ mmi mm scibje^tsd t o 
€ffi>.osmms pv&^mTQ in tM.@ r ^ i t a i . 
" 1 ^ S&Z9 noasaaras iuc% u l f ee t^ li^ a tas^xir of f^nits in tim ee^tei^ 
r e^on soms t^ ^ ^ b hsare prs^yeed dbmpft ote^igds in the strife© aM dip. 
<3m saxeh E»i|or ehssitge i s tiot^«^ f^ii^ after ^@ f^^sri nala fault <^}ieh 
rcQss flp|)ro^B^t8%' in a ixs^tb-^aufth dix'^cti^m ay^ passes probdb%' tia^»ig^ 
the B ^ t a*aPO oQlXi^?, KiS geiwsi^ tread of ttm strUss eaet of t*io 
imCLt Is i!^re or lass in a norttt-soatb 4ireetlozi and the ^i^rata dip t o i ^ s ^ 
the 9 « ^ or saitttir0a^« I ^ m Ssy fap»@v«r« ao sSfMficty:^ ehsoii^ in t^ 
the 
msma^ of dip* Jt>oat haM a s^ L@ east of/fksrio (Ninety ^oaother i<@\r^ rsal 
i& tt& dlr@cti<m of dip i s €dis^sv@a* 15^ Ijo^ i ^ dip tovmc^ ^ or M s t 
^ QHgle VBX:fSx^ from 23^ t o 25®« thia J?«sfersal. i» tee di r^ t lcm of dip 
ha9 Bio0i pc^bsMj hmn W:sa@Mt a b c ^ fa^ ^ e ^Mih l^mdasT i&s^ m «aLl as 
bgr tl3@ t i ^ a^:^ iI3jQiS. tm&& of Phori-Picliri ajsa Gotelj^ors-Picliri ramix^ 
in im oas^-Hii^^ direet ios. Psaartli&r east^&rdSt ^[^® ^ ^ east<^m mi Bm&hr 
osstoBi @s^£^3ities of t ^ coaifieM^ tbe ge^raX treod of the s^r^a 
reiQsit^ prs^ije^L3^ tim <8aia»« 
An isportflst f €@si»2re of tito i^ oOlcg^ of l^sro laeasaroe ^Ifih d^enres 
eareltil. s^ttsxtlon SJB tha t mi]^ one of tM two seaias i s fooiKS t o <»iterop e ^ t 
of to© f®Bsri a^La fsoit* ^vo ra l eiose tjrasvsises «ere sade bat IKS 
<22) 
KSS^^VBT® df tti0 otiter seas was f^imd. ID^ Geo l^ogiead. 3mrv^ of Jbid^ la eiap 
£ ^ r o d ^ i ^ te Pig. 2 also i^«h® the ao^rc^ of ®ily one e®mt Jufi toSs f@gi^. 
^s botli t ^ sesD@ of y:^ Saro s@a@U£^ s ar@ a£f€K£t@d % Vbs imi^f tii@ (lis-
^pearar^re o£ orae seam in tMs rggioa &jpQars ^m %& tim ^ f ^ of th is fatO.%* 
7akii^ Isibo ec»s0M@rati<m tli@ f ^ ^ that t l» tMek^ss of the coal m^mt 
in Mie l^ido e^lMei^ situated t o tha east of tMa ftssilt Is 1(^ feet« St 
aHmars ^<:^^il3 that t ^ s@3@ ^ ^ { K ^ ^ la t t e eastern segton i s tl;^ Bs t^^ iss 
Sear^  sm&m* M% 3 ^arr@et ooxf^U^ioa i s |^3siMe ooly ^ m i the area iiS 
e ^ l o r M thorcsi^a^ ^ t i bor@ halss AI% pat dn eltlisif aide sf the f m i t 
at s&pg^f^Aat^ plm^m. In &Mm td moid eonl^islcm, tb® eoal B&m iMeh 
o«^ c3p©i» east «f «i® tees r i naltt f^olt h ^ feeea d i s ^ a t ^ i^ the sSJthor 
t ^ 49iitci^p of the l^steza Saz^ s d ^ eimM nest be tr^csd flsx^er 
asrtl^^irdis tsea»se there I s si£» establlsted is^>ld^ in this regi<»i aad the 
A *hsm^* ^j&erpp of the Bc^tom Earo has hssa foond ^o^g the 
ncxrt^ h bai3k of ths O^^aaiar fiver near Ihas 0hori eollior?* t l » Isamt 
pradbi^t Is isoi^ E^et d ^ tm^h emi ^^]j%^sh t o asl^ i a ^^eara!»:e. ^ 
plaSGSi the hsMB of ishcdL® i^tieh ar@ assti^iatM ^f^SJth. i t also db9» soms 
effects of fttsi^ ffli* Feraor (l9lQ» p . 52) has aotei ttae nhisidbms of *hfflr«ib* 
«»it®rop3 In t t i ^ eo^f ieM and i s msuM l ^ r e s ^ ^ ths l r frosLsssice. 
Be siiggQ^s t ) ^ t t h i s a r ^ i s ssost ^sltg^ls f<»r stod^ii^ l ^ k ^ ^ ^ l^tsad 
0tr@il>a<> 
(23) 
Goal Seaag i n ttee as^adi a^flfl<m 
IEI t !^ a<s^ezn |^tr6 of ^ e area be t^^a G^sr^hara m3.a aasci 
T<@@3ri aala> pe^laefeiTe sesBS ^r coal hss^ hsea fai»^ t o ^ n r In an ai«a 
of ne^3y t i ^ msi^B In ^® ^ I ^ Q I I ^r^q^^rl^. B^^l^s (t36?» p» 13) h ^ 
siei^onea t l ^ e^fisftrr^ moe of <anl? a box^ se^s iit t h i s loeaLity. 
Ss 1%^ as five msxm of t^aX thlekoess of abcw^ ^ I t . <»seiir 
hes^ JJE&^^dl^d idth par t i i t^ of shale and s^dat^is of V ^ ^ S J ^ tlxlck-
n.em« ^Q^ir 0i^cr<^ aire sli^iUi7 arcuate ^«i the 4ip i s l a a S t o 
^ cfilrectioa s^ ap a a i ^ of 14^ t o ?5® ^ stehm in ^HS ffls$) in F%. 4* 
Quternq^ of eoal. are sXm erndtsiterod in t^Q Oh^raghara m l e ia ^@ oortli-
t«^t ,^«t i^ Usig l^e Tessri naJLa near tl;@ pasl^ fielcls l a ^ e aa^« '^le 
ae tu^ eoiteist of tJsese 8sas@ c<mM not bs t raee i ^ t t e narrow mAcro^ 
are e s p ^ ^ in & v®ry astaU ^s^sa. I t I s dlffionlt t o B^ am^i i i^ i ^ a r # -
i ^ 1^^ s ^ a ^ i ^ ^ l i i o l»3ition of those i^idely sopsr^sd mtter^^s of uQal* 
T^ eo^ill^to ss^isneo of tim ooal b^iric^ s t s ^ a in t t e Ms^l i ^rea i s 
^ 1^9)110^3-
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'Si» as»st &»m!smQ^ m^xpri:^ toeik type o€ t M s ve^<m Is %im iiMto 
recorded ttm o(»i2iT@iiee of a fo» tMM eosl @@ s^ la tlii® sali^'^risl^s 
ium Fojc, 1934» p . t2a}« 
! ^ 6 0 ^ sei^ss of l&l^li are being ^^x^ed ^ittiraly ^ tbe 8s» 
Elected Dl^ oisl sol l lcsy. Sm&a eollle^ios slt»gl*M aroai^ tite bsos^ of 
til© D^^e^ar la ^ area of d^cmt t aq. Ml@ €^e*@ H^OfkSxi^  ttoa ^ l i a @es£s of 
t t o 8az^ iaeasRt3*es. B ^ ^ I t i ^ m of tb@ irazdoos eoIULeries Is' @!»>^ in 
ths ^f) la Pig* 4* 
f^ li%l)@st pz^ilaetioa of eoal JA t h i s area eoaes trmi tbe ^ w 
Sdl^t@d Oliorl eolllesy from dbere ^ x i t tCP to 1S^ t^ EES of eo£^ are r a^ed 
^aPT^ nx 
1HS Gtmna mn^ 
ttm ^&Ai.<m of da^iJtal w^&ei.aX iitt^ s t ra t i f ied &r ^feher z^ sok 
b ( ^ i ^ ^ xmrmX t^s^z^tor^ i s & %^ 1X kaoi^ s^diasnteiy featooe^* Saodh 
stand @r e las t ic €^ rl%3 m t h ^ are cosiacinl^ k^^n , hm& bees s t i s t i ^ %0itlt 
e^msMarable Isttor'^st. the aeeiisii:^^ @f <ss$laees@iit of s ^ h (^kea aM 
the pr@?eti^ee of ^ i sml^riaX egspc^ing th@s ar3 iitt^<s^ti8g probli^ss 
1^^:^ j^is@ in the i r stud^. 
H@f @:^ @neee t d f a s t i s ^ ^ e s ^ t ^ I ^ l ^ a g ^ l t ^ i e d l Mtorstora 
ar® few* Fenaar (t?}4) n o t ^ tfo@ oe^in^awss of a *@aadstoii@* <igkB A 
l&^^Bmi «i)bai^ C^. % S^^sis eoalf i^tJ) . ^ eonsl4«r@ I t to hgtre b@en 
f<srs8d Igr ^ i » f l l l i i ^ from the abs^s. WMle 4^mtfiMi^ sSMl&c ^g^^ieB 
in %tm Balh^m Ms^sit><m& of %rliiQ^i, &m V@ll^, m^^i (B&B Psrsmp, f93f) 
hm obsor?^ t ^ t l^se ^IE@S fo21o» tb@ Joii3^ dist^tion ^ l i t^ i^ t l ^ Sseid 
was |j[itr%bie@di after eamo%Ms$,ijm of the l i^^s t^ ie . Sa» hotioverf <lo@s 
r»3t s ^ e m^ z^ f@r@neo t o tb@ ^ r ^ t i o a of Hisir e a ^ ^ ^ ^ o i t . Beeentl^* 
8ao U9%) b ^ r e p o r t s t t e oo«»!i^^@ 0t a 'cXa^ie ' ^ 3 ^ j ^ the Sair^ ^XB* 
eoUiaxy* 0i£4dib eoalXiaM. 1 ^ <|^ IE3 rock ^jiob ^ the ^^tosa of t ^ 
smt^ HE* ^ ms iiaj€»tid from l^O^ Is i ^ e up of eos^rse blaek az^se^e %^h 
sbsrp ^go l^ r £ r a ^ ^ t s of coal ^ tl@ virgins. 
<^) 
(a6j 
S© elaetie dy^s hav© teea i^|»>rt«d frsan the S^te^o coaAfieM 
t i l l aaw, but lalse p®pJ4otite (t^es sr@ to»o^ to cssj^ ar ateio^ai^^^ ( l ^ ^ e s , 
t?^7j f®»aKsr, as cited ia F^^ I93&). 
Jm th© Saj^fili e a l l i a r j , i.*U4rir^  a>. 2, tisree <as©tie d|^ fess vasyii^ 
to «Mth fpOTJ sbtmt i f t . to 2 f t . have &»©» fiwosl euttir^ ©sj^as tbe eai i re 
t^lctossss 9t tim mal sesffi sliaost v«rfcioal3j Sa M 20® B 44i%®ti<m, ^iffitaii^ 
isliKJst p a r a l l ^ to these (fykes t te re ta a elasti© ^-lio abofiat S f t , %4cle ia 
Qaai^ J^ o* 1 &M mm,lmr d^© sboat t»5 f t . t#i<i© to the Soksrs col i is iy , 
S i a i ^ fe* ?f cutting asroan the Saa^ali soais to the ssae oaaia^r. 
Flat© f. Fig. Z sJiOi^ t t e lo^gsr p&Ftloa o£ t t e riddle dyfee i s tfes 
%9 rook is l4Rcfcish i s colaur, eo^aot eraJ j^^iua to fiaa g r a i n s . 
f^j^tiXar to p^ SKSSond^  quarts 9c<sirs ctlaindaftJ^ m^ shirsif^ flake© ©f ai^a 
ar® 0<a®8»n. Praga^sts @f ®a«l are seea ®d>^ded a l l sv^p t t e S5»rfa«© ©f 
ttos ^eeSjsesa. fh© epseifie gravity varios itmn 2»42 CSa^f) td 2 , i8 (^gS^)* 
la tMn SQ©tis;«8, t te rock ia ®jsti« ap of t ^ ®@seatial cms^9mn%& -
the d©trit<^ partiel®8 aai tli© eliesaiQaHy presipltatod Iron eerb^iats ceimat 
im> 
random @»;tlons trsm esseb iiai:^ sdae3s^ @d tisiag a l^l&a six-s^Sii!^^ 
intcgrst iog s t^e# tbs tollsdLng t ^ l © gives ^ Q a^^eraga ss^al «ei^»-
%«®iss^ 
% 0 l 
s#a 
K^3 
































i3^H»tai^ const^S^u^it of ^im immBw^S'k$ i ^ p*ai i^ irai^ Snm 0»% ^^ EB. 
to 1.2 SEO. i n d i ^ is te r j bo^ %im ^am&sm&t, 8l^ @ i s M»«[^a 0*t5 ass. to 
0*35 am. I t sb9^ a ^ h variii^^^si l» shap@ iipd rmsndb3^9 Ixslzig ss»st2^ 
aa^ those ^ I t l i 8^aS#it ^ ® 3 sM ®b^?p re-siitf^aBt asi^^s ^ e i»3^ lussmssisn. 
1 ^ sx^^s^^lt^ of w0^ &t Vm graias lias l3e@n prc^laei^ as a 
resul t #f ^ ^ r f^^i^ea^Hit 1^ ircm esr&sfiate eeiase^j a f a i ^ i U i i ^ t ^ ^ 
i n Plate 2* Pigs, i , 2 , 3 ^s l 4* F ig . 2 si^r^ a qosztz @mixs> Sa the 
ld»@r i^iS^e z ^ , ^ " l t a ^ @ide ^ h i ^ b{^ l^e® S ^ ^ exxerm^ sS»tx^ I t s 
<2S) 
i^ rgl3i@« Wm e^3^^ h&s x^plae@d t ^ i^ba&Pisi. tm ^X aM^& &^ also sSjm^ 
tim ez^ete in the grain* 'dxs i ^ ^ e i^ .®ce in f s ^ a|^ @sars d i ^ r i ^ ^ 
( l ^ « PP* saSiy 3Q6y 653) utiile dlseasslug Q&sm^s^l<m peolt^mm Sn sandh 
uptm q^rfes g ra^s* Saae sfc2^,kS^ ^ivM^ices of th€ e^roslon of qoar&s 
1^ eojrl^ zss^® e^ssa»t hm& ^@a £^£^@tod 1^ ^ehoOLas ( t 9 ^ ) and siozo 
& a l l t t ^ ^lecii^x^ stt^ijQdi* p®eki^ ^ the ^r^Lss i s not foand 
t o ^ *ac»ii'i^*« So^aet® l^r gr^ln ^az? fzvm 0*60 t o 0*65 i^ apsaimm 
m* K^f (Plat© 2, Pig. i ) mA ttom 0.45 t o 0.25 in S ^ <Plat« 2 , F l ^ . 2 
and 3)* Q^ttoer Cl953« p* 193) ii^ 'S ^ s ^ ^ s ^ t l ^ $a & raisiom tMn 
section of a fiHssM^ deposited sand, there &PQ ^pi^tdl^^ely 0*€t$ eaa^acte 
p@r gx^JIn. Mhen os:^ grs4i^ ex® not in eoiitaet* tli@ ii^mmi^ i s tdzs^d 
*4isnqjtaa' or »brok©a' (PsttiJ^^tei, f956, p . 283), as In t l» ®|seiaw3© 
Isit thtme of i^^tms o r i | ^ !^ r@ mxt& ernmm* l^a i^rpyie ^ a i ^ s gI^^ib3 
&m g@s0ra3Js^ Xoa^oid in ^bta^ m& sliotir ^^le»d s ^ ^ ^ n g «s£tii^tion mA 
im) 
X^M <3r iimii^ 4iSsrM^ 9ta>ed@t r^^iii® ia s ize f r t ^ 1.3 on* t ^ O»0il» Em« 
n ^ d 2« Fig. 4 iM.(^ &hans3 in tlto Vfper left^liaM R'M Xo^ orr rig^t-haM 
si^es 3^133 of t^mm^& h&e^ TmM tfee grai i^ 9f «part%« £t i&sffies t b ^ 
ag^pear t© hav® h&m f03?cibly torai ^ a r t «iong the ek&mi^ f^Unee, the 
intervi^lfi^ spmse l:@i^ Ul l sd ^ t ^ cartjonat® canm^o ^ o ls£r{i3 df sdes 
}^i£ig in fcte top leffe-heiKi jasd lo»er s4|^ sti-i5jaBd sMgs In I'ls^e 5» ?ig* t 
iUaoetx^e tfei® f«^ui?e eJLssr^* Tl^ iasss©yl%© pXme 1^4^ in t t e l©ft^ 
haM eeo&TO In f l a t s 3|, Fig. 2 i® f s ^ s i ^ tim tmi& sM tHe fl^sss me 
sligjIiU^ beat at tlis @s%F@M.ti^  ^ t h tfm csfflsa^ p ^ i e t r a t t ^ In ^nA^w^m 
the t02^ parts* !^L8 f^t^>@ s h o ^ thist tl!@ ^^ i l^ t l i ^ of J^t^l^s ^ a 
pd^-d^3Q@itimiaL featm*® »M tb(^ the mS^as^al i s of ^ ( t r i t a l oslgSa. 
Mi^i te i s l e ss cammi fg^ oc^is^ in s ^ U . mi^iedral gmSns as seen In ths 
l<%»er r i ^ - h a r t side in KL^o 3 , Pi^, 2 . 
^^Mirtzite Ara^^^tts dbd&l^  &F@ sabsngolar t o subt^sanied oo€»r 
s{»r^isa3Ji7 (0*5 t o t.SO pea? o s ^ ) s ^ v^ry Sa a i j ^ tram 0,^3 ass* t o 
0.2s isa. Fi^j^ieBts of e o ^ ^ i ^ a ^ o foi<m a 8@[^i^@B^ of the fx^ne-
^92^ €^^ ge^tr^!!^ spafs®!^ dtistrilntad (0*2f t o t.OS ^ac 0 ( ^ ) » bu^ i^ si@-
tiisss tliqr ^^se^* alundiiSEtb3s^  (3*<^ P@r e@B )^. f l a t s J* Figt. 3 stesk^ 
trs^mos^ of e ^ l « M ^ ar@ insof^i%tM jji l^ bs d^ks roek. 
f te oh^doall^ P?@ei^^t<^ ^«3Q2dt0 ffsnas t!@ pflmsii;^ €@£^it« 
I t &&&aata in fin® C2:^ st€il3J.»@ s t ^® ^ @^^ ii^ ^ ^ e 3» ^ I ^ * 3 t^^ 4* 
I t iB vm^tBTSi. gas^ralljf bii^ in ®i@ s p ^ S i ; ^ ^ie s t t l^Lt i s ^st@ri^ l i ^ 
(30) 
lb th is sps^elia^ smsU ^^ef^ p ^ d ^ s ar@ ossoeia t^ %d&& X&^iila e^^ot 
^ d %^am prstlsabi^ r^rssen^ rgsnacilts ®f ^@ of%l i^ l r@ek l a^ r l s , 3a 
the 5sm s p ^ i ^ s i ex^to-eiTS^fi^JJiie siJUea z^sea^Mi^ e}iQle^<^ als9 
sc^trs In ^a^X (loanti^ audi ti'i.s liasc pcHa^ aMy f£«>aed at a l a t e r stage 
j^ j^e f@ i^isf@3 the roek m^ ^ &^3M. a si4eflt2<@ s^idstons. 
l^ is 4^k3 Ss j^b9ut t .5 £t* i4d@ 81^ ^eu f s ^^»rc«ijsal^3g^ 6D ft* 
e^st of the d?l@ dDses^ Uied dbsve. 1 ^ foek ia s teal grey t o blsek in 
@ €^!me'» o^ti^aet oM n@di^s tsi fia@ grained. @raii@ sC ^ s t t s &A f l a i l s 
of isl&a tsaPQ seettei^sd tl»mi^«csst« Xta ^ecifSx: grggvltjr i s 3»l5* 
3h ^ I s 39eti€sts I t la o^ssnrea l^at the a g ^ r l a l ea^st^s^iog 
tbe e@s@i^  t&T €3C(3@@is t&e ^ ^ i t e l e^|>mi^it@ ^MJ^ <»iispsdse i^l^ Sf «54 
p«r cesit ^ tiia raek @»B i^tix@nt8« fta@ ^ i « ^ ^^s^p'als of t&e roek i s as 
^art% •« l9>13 
Wiom . • 2*33 
Boefe f^ e i^gsBSts •• 0.0? 
(31) 
t 3 0«20 !^«y ^13 i ^ ^ ? i ^ df ip^liis W ^ g sSta i^t 0*10 isi* la 4i^0t@r* 
1 ^ @r%lii3 of ti® f?^@^2<ie are tssft i» csisi^aet ae i s el@^' Sn f l ( ^ 4* 
Pig« t . M&B. £l.als&s ^ ^ « ^ e 9 ^ i t 6 ^ 2 , ^ per a@i3l» of the xm^ era na^h 
e ( ^ t l ^ t i ^ 3 99'@r 7t«4 per 6<^ £i of tli@ t@l.al. teB: ^f ^^&@ x^@K:» 
f^ 4stf4tal cc»i;g^ s@cil8 Gi»^^i^(ii^# m3^ ^mA f .0 per <s&A &t 
ra.ate k» ^%* 2 €s^l&li^ & t?pl€al sp@ciae« atostog <p€d?i2 gx^^aSs mss^ 
(32) 
3k a i l i t s g(eD^&l mhe^&Bikmm ^l@ JP^IC e lx3»^ rm&Mms %tm 
t^^i^i^^ eQ«is&i%tt^ n^ @ ^^<mr S^^eiimr m^a^A ^ 31^31;^  t® ?«5P I>er moA 
mi^* Qiisrts ^ i < ^ c€Vj;l®@3 $Jf$ ^v &^g^ i s t t e eyLsf e<»^»i$«t^^ ^ ^ 
i t ec^ffiftj^^^ m zoyyesfi SP ^ . 4 5 wssp @@ «^ Ha te 4» FSg« 3 s^i^m ^ ^ 
(33) 
W^iM ^l^ vm'SBB in idMh imm dbcufir f.O !%• %& f«5 I t . aixl 
tfa@ d«^^t&l eimsfelte@£&d« 7 ^ 0j^ 3&sjS&d per p^lf i IIQ uPUl the et&m axe 
losf^  tl@ hi#i^sl> v^nm <s^s0Fv<3A tol^g 0«65* l^ ts shoiis &li^ the fraas»-» 
^ ^ k of a l l t ^ # ^ r9<^8 i@ €bi^ p&@ci* tf^tb^ tii@ fs^^iss^i^ vmss 
d£snip%iim of t ^ ftm@m^» %@ lOOoS)^  ®f c o a s t s per ^sJUa 
near t o 0*S|5 tdiSjeli i s ^ i i - isport^ i t pai^yrasi^r foi:> x ^ o o g s l s ^ a 
i%> 
Qgai^las resold prcKtoe® €»i^ a ^olssal® ^Ismi^ioa df tJb© frasi^^a'^ i^th* 
p^ebes sag" be eSI,®d ^^ evMamees Sa fjgVfSir of th® VSJSW ^a% t t e fi-sBSs-
sfcitlal sia^ix* 
^m fljoidity festop 4st©ssi8© tfee type ©f fjp^ as^ o^sfe t!te% i» 
ta^iera fcl^ ®edli^aife/fMM r^m i s 'pesy l«w» !•©• %he aartiag ibs ra|dd 
a«t c ^ ^ e t o aM a ot^sp^st fs^tss^oork £a ps^t^isai* I t I s <^3jf %^htm tbSs 
t>atto 13 9@s3r M^ ^ d t ^ sMi^ffil^ i s ia t ^ form of a Mg^ d€ar^% l^[»M 
£t&mmssk i3& %h® ^h& i^m e&A, % s^3:%fofe» be eaplaizs^ onl^ tfyim 1^ is 
mma&A tbat tlis ibsijeetlag &^@$lal e^aslstedi 9f a M^ 4&miS^f f3^d« 
Bim I& i s roase^alsl® t o ibafsr ^biii %lm d^k^ ^ft^elal be£oi^ i t s ^s^l&^ 
Tter^ i s s^ epSio @vl4%i@@ %& s^a^ %^^ t ^ slUXTf mm Sjkjsei^i ^ i ^ forse. 
m^& frs^@i* IMs sl t0^ tbis^ t ^ ^ f^@i^  ^aiiiJee&M &o l2i^ (»@# prsssmf^ ^ ^ 
ifie ^ ^ aai s i l t i^ g^ I^Jeotedi aXi%^ &ICISJ* el^&a^t^ ^l^i^s SfOi^ting ^ue 
i^£!a fi^£@3 i i^0 si3?^^* 1 ^ pim^^mQ @f t^snl f£':^ ^^3S^s M adim^ ^tX 
t ^ ^fe© i^s^ss eaa a i ^ fee sSft«4 s3 @i s^ Sdsj*©© in f av^ BK- of f s s ^ l ^ 
(35) 
mA tMs p roses (ii^^^^ed %b@ trsms^^i^ tvsf^i&r ia s ^ ^ es^^s* Wb&time 
m^ sMeidt&e @93i^ iffiiSy }m9mBr0 4M n^ i^&at vmM^a^^ &mtf 
S9 ppomaa^^ ^ ^ c^iartm and Mea sm&m m v&^i^m* tim t^ iOLe ro&k 
X0s@ pr9(rKiia»^ eisd tl@ j^zM«^a®@ oC eesi^]^ ia miist 35*@« 1 ^ Sfi^lfljc 
1^0 is^s^^ing sMeri te pss^m&a^l the Mghost vaSae of 3«60 i s in 
t i e if^ ffiS&Q!^  and t t e I s i^s t of 2.^UZ iM tim ^m& i&vimg t t e uMmtS^ psp-
Gentage of 35*0. %e tsOL^^ i ^ ^ i ^ ia n i l t ^ 43^^^ &pgmmrB t o it&tf@ 
b ^ n r<^€^M fif>@t dtos to tJia Hi3@ s l ^ of il^a ^ r t i e^<^ . 
M^tMr %h@ £nJa@ti43B of ^tcss took f^aea fr^m t ^ ^ij) <Kr ffom 
<^ @ b o t ^ ^ of t ^ 8&m S3 ii£fi€u2t t o s ^ oj^ rsqaires I^Ufl^r stus^^. 
I t im^ i^t betm ^ssifaOLe t o asoeztoia t l ^ j^lationsMp of t ^ ^ ^ t o 
tfa@ uMorl^ing r ^ ^ a0 iio ^xdi cosxt^ts ^re &s^^XieA» Tlmv^ Is^ &oppr@r> 
(36) 
r ^ l m tondlerls^jj^ ^@ €dal @@«3s a?e oarlta@@$^ @S)^  I^L^i^ 8&@3@9 d ^ l ® t i ^ 
f@i^e^lzisii5 ^ d oft$n £^^s@^s« 1^ the inj^etian t^& t a ^ ^ ^ a e t fz^^ 
teldw t t e d^^ r ^ l ^ i#(»tM ^ o ^ m^B si^l.ari%l0e $«I^ ^lo UTid '^]^iii:g 
WLmk iS^xSas^ (ki %^ (^tmr bai^# ^te ( t ^ s are s^^ t^ iaUy B&^stmt^ 
^ms^ tf^£^ of t^ lis o$r«rJl^ £»@ sandsl^nas. Swing ^ tM@ f a ^ iit ^ ^ 
h^ t^sft^iv^l^ ssQ^@at^ that tlto ii^«stimt of t ^ ^ ^ K E ^ IE&O the 
GHif^ m 
csKiBAi. mmmma^m^ cr scms 
vmvi^lmk Jyn t l ^ mms^ &t ^smsv^ i ^ t e r ppss^i;^ i@s i^ lapooe i^s i^t ®£?€dt 
is 1^ ®R^ 0% pf«^ Hese i«€K|^ri^ ^^bor^m sfiPasmtma m^ ®&w&&^ teeteii^^« 
ths d0&«i»(la^i<m 9jt tmSj^wp^t ^ t l^ tXo le t te r* e^b epotf HsneS. fs^"^© 
Cb^  dii^erease). 1 ^ x»m^s CN»IS?€^ adetpat^ iM^^^^^ioa Ti^^rsiisi^ ti)@ 
B&sMm tlie imaasiaat® aM oltl^tats «ml3^@3 sereraL «3% r^ 
T&s^t^^^^ t ^ «pa2&t^ of e ^ I . 
(3?) 
(33) 
Eossas^b Ji@%ltat@« t a t 130 d ^ a l l e t ^ t a ^ b&^t ^W^^aA, Osxas^^^mitl^ 
Urn ftVaSliM® Safi^m^atloii r ^ a r d J ^ t ^ sli@M®al ohsrajstfaps ^ ^^mt 
e9s3,9 l a ^ « ^ sesn^* F«K ( i f34* I9« tSS- l ^ ) qpa&sdi @oas pTSodi^to 
^ r i a 3 ^ ^ - ^ ^ s liOf^&li s@^i fs^si ibe 3-^sa$, Jo is t (now Imonn ^ tM Bsktaro 
ea l l i e i ^ ) Mid Sbsri eoll ierl ies* 1 ^ eoal® from the Qtox^ soUJeisr «ef@ 
fam4 %o b@ 9f oahifig cpalitgr* aii^ s@(|G 7^i&2jr f&v&mt (}t35» p> 359) &@de 
l i t ^ t@3^ ^gere carriodi @^ % forresti^r m& tk^ma^t Cl%7» IP* | 0 | - | ^ } 
$n t l » lard @e^ @ af tbsi l ^ t &^^e^ eo^Hd id md mi th& I ^ ; ^ ^ ^ » I 
ax^ l b . I I s@^s@ of %}m M^ t la^efo ^a2.fl«M« & f952> ^ ^ s U ^ 
s t a l e s or t ^ ^ r ^ » @@d3 in t ^ad l j ^ e^^ng £ ^ i ^ s b a b l H ^ t ^ ? ^ ^ere 
i^de ^ tfm l^aL ^seareh lE@%ltt^e 0€^^ ls r ¥^^U^ Oospss^lcm ^lA 
Q&mSi^^0 1952* p* 6 ) . Xa tfa@ ^ise ^ ^ the fml B e ^ a r ^ Jtesyitisto 
aiEd Bol^r^ e9l24@ri@s* A fe» ortal^sd of t&us l^n^gsli ®SBm hmB also 
b^ esk fispasted i n ^@ ^InOian Goals' ptbM@he$l tor tb@ Fti^ OL Reseaxeii 
Iiii%iti;^@ CF.B.X. ^bM^i i t loa* %%B, p, $)* &sste ¥@ 3^a&3^ » ^ * Oasjs 
% i s i t i s e3^aa* ^&% th@ e ises^^ atotdles of til^0 c@33^  aze 
eonfl ix^ t « ill® Ssrgall ss^ s^st* ^ ie also elsax* tl is^ ns fittans^s k&ire 
1 
(39) 
Tbs follo^Rg pr$«laetive eoaL s&ma l^xfe b ^ n studied i& tlie 
eouz^e of present works-
Bast l o ^ n » 





^ - lOO 
Kttj i i Seam 40 
20 
the distfilHtion of thm® a^a^les i s s® follow J« 
l a x g a l i seaa 
Karo seas 
HQoi^ tt meiSSk 
t g - f ^ J t A S®SB 
Jarangd ih seam 
3ezm> soaffl 
Coal ssstfi® s f Ms te^ i 
Mo. X I seas 





























eolleetei Is ihouaa IA maps rapz^ odaxcsd iti F%s. 2 aM 3 ^xl in yte s ^ I s 
F%. 4* 1 ^ Es^geM, smmi bsi i^ the mn^i ijsp&iet^i^ sesn h ^ l«@i» ^udiad 
la greater de ta i l , f l ^ Kg^ ro mA fiiiju @®fl^  iMVe ^iJto hmm ^m^&xi^ oa 
properties of t l ^ seains i s na% ^ a i l a ^ ^ * f te Ber^ ao^m bos not b ^ s 
©Ksfldbi@d in de ta i l m tim Fa@l B^^areh l i ist i i^te te^ pabaislisd a i^gp:*e~ 
li0E@lve i^po^ <m tM@ oeam CO i^Sdar ^ S U J ^ S^rporation siii f^eH Besearaii 
festitBte JoSat P^liesa^ioa, tf52), 
0^9xlfi€ TaXue utas detex^li^d i a §i sdLoetet 3^p3«s» caldi^ 
^re®i%3S@8 ^^ra i@t.€£rMja@di In 20 ^id m^^yir in 25 sa^l^es* 3ii 0^iti<%a» 
(^ to l f iMli^ teato aaJ Gr@y-Sjs^ lo» t®^p®rate3a^ oarfeoaiaation a0sc^ have 
bean c s ^ r i ^ ou^ <»t 15 ^id 6 spseiseiis of tho ibro ma&sm^f r^peetiveiy* 
Diiri^ ^ ^ l ^ t f o i ^ ^mms or so eot^MorsM.® Jspm^^^asi^a ^ v e 
^ a n « ^ € ii% ^ M se^ liiKJte^  of #idL^^is of e o ^ (Fuel ^©^arch Sonrcsr pajper 
fife>. 2 , t^3f I r i t i d i Steasdten^ letfeo*^ ^ ^ r ib^. * ^ « If30| So, 4 ^ , 
t93f J ^ - 496, l9Bl »9. 7««, ff^S ^ . 735> J937j PSelaner «a4 
Solvig, 1933$ and S.a. %^si^y&^i<m ^ , fOt4). Bi» astHsdo f o l l o i ^ 
jto t t e p]r@i^ iS& ii8r9St%sti<m aias tfa» saae as d^iimiSi^ In ^ # I r l t i ^ 
Stissd«a^ li^£l<iitioiif %@eifi3i^i^m ^ » 1014* as r ^ S s ^ in lS@7< I t 
8a@s 3pedL£ioati^i3« 
C4») 
l^T 838*80 GOmMm 
fas S ^ A U siaa 
mm f^la^^-















Figs* $ aad 6 9imt ®Q^imm of t t o SargaM &emi iw(m B {paxx^^ 
^id t t e l»r£s^9o of tita 8^ 1^@@ @^ij^@d* t t e dseyUms of ^»3 Sniapg 
in f<^a Wa» 2 &iA tSsom of t»@ ^ti&3^@ i»ial^is Sn fdbtle Id . 3 . 
Tlis i r a r l ^ i t a iii tlie 4iff@fei^ eo^^i taents i s a@ ffiSLidws** 
1 ^ 8»ist»ir@ iB %e3js^  t.O per cmi^ Sa a^4%^^ G^ esi^s^ %tm 
Qa m ssf^^^» ^ I s 0.3 per e@Ett in tbe top m^ 9*2 t@ 0.3 per emit 
th@ ^ ^ p - ^ ^ ffii»istsu@ esi^bss^ tte^ao^oot tl£& ir^E*^Le^ tkl^^n^ss i s 
m^mx>^^f^ lov ^ i ^ 0»2 t o 0«4 P@3^  eml^. 
mp^ 












Qtt^i^ ^ » 2 
smmo, Qi^^nr Ho. 7 
fop. 33 f t . 
Mid, ^ - 6 3 f t -
Bsttom 65-90 f t . 
KMiAU. 
Qaawy So. f 
Qaaiiry So. 3 
P^ CEJ; 
IssHxm Mo. 7 
QoaSTF ^ - 1 
' Isr^B of ash ' 
%B to l9.a 
4.9 to 3J.5 
6.3 to ^ . 0 
l 2 . 8 t o l9.7 
14.2 to 25.9 
13*4 to 26.3 
12.» to 31.7 
^ . 0 to 29, t 
l l . g to t4.0 
' Average ash 










jThoo^ t ^ r © i s a ytiAe variaticos in ths p^roentaige of ash in 
tbs SargdLi sesB (from 4.9 to J7.0 p&^ cest* on dzy basl^)» tho laajority 
of coals ha^e asdiim t o fairly high ash (t4.0 fe» »9.0 per c«ife spproidL-
laately). While in the coals of/ S*^ag aoi Bokaro colMei^i^s Uie average 
ash Gonton^ i s f4.! to l6.0 p<^ Bent, i a tim Sargall eollieiT- i t increase 
slightly^ th® average b^sg 19.0 ]^r e^i t . Further «a0t«mnl« in Jjaclibte 
Mo. 7 of the Bhori colMjer? t^tere t^te Top ha»i of the Esrgali se^a i s 
workedj the perce^age of ash increases ftirtherj the average t ^ l ^ 23.0 
per cent. I t a^ hB aentiot^d tfast in the Qhori oollierf a ^ f t . thick 
parting of shale S { ^ t s the Kax^ali asmt into the Top asd Bottom b^oi^. 
i¥i) 
f a i r pse^i^estijsm oeeai^ in t^ t^sxk ^ Q&psat&fm ^&B&a of es?to%»aB«5{i3 ahi^e 
-^^Si^ iboeis y ia t ' ^ m i s ^ g ^ ^ r a l 4sll«i68@7 of f <^^a sidLdas &ed al^to 
&sk i s al^ so ccran^ b»t that of elK^>l^@ t^ lssr i s ^as^* 
l^e^^ f ^ l@ l 0 . 2 i t i s e3«ar t t a ^ tl]@ T^tlatllo m^ker |d«a*f • ) 
of t ^ coals of Ksc^^ali &®m i a g i ^ ^ ^ a ^ bet«ec& 2?,0 t o 33«0 p ^ c^fet 
f ^ m l ^ @ » ^ e 4 ^ ^ . O p@f> c@i^ « I t i@« t^ SEStifoi?©, iafeairei ^ a t t ^ l s 
sesoa bas ^@diiam to Ii%l^ ^stsiL^iie eo^L0« 
1 ^ m&p&0» 9iea(l«til@ p^re^g^a^ oa d{3P»<'s9l»-#s^ h^iei i a t ^ 
4iff«3e^^ o^L3i^7l«3 is m foUd^^s-' 
Qtiaj?g3r ^ « 2 
BuliARO, a»8Pfy ^ * 7 
?Of> 
3 9 t t ^ 
MS'^ 
Qatsrxy »>• 1 
Qasrty ^ « 2 
Qaarxy So. 3 
p ® I 
34.3 t o 36.9 
31.2 t o 37-2 
29.1 to 3?.3 
^ • t t o 3S.4 
29*i t o ^ . f 
^ . ? to 35. t 
26.4 to 33.1 
29,8 ^ 3 f .8 
2? .2 t o B .6 










aat l^ r ^ t h ^^f thf there &i^sm ta <9c3^ f t^<Hial "V^t^ i i tm Sii i^Ss 
p?4^^Bcwit^l. ^@ mm'm® ^fcSL^$20 &m%s^ I n tli@ dast^ ^a^ssssfe llbsx<l 
©sXlIsi^, <|asiTy ^ » l» i s ^ • 4 S^r e^ifc &aA i t taexe^ffl* t o ^ , 1 pra* 
abona^  to Mies ff^a t t e l^tosd C9ili@if • 
€^?%^y %<irag^i ^3i mii^^ 4^s^mSmi^Sm& warn i%4@ <m t4 
1 ^ pere^a^sg® 9f e ^ ^ n <m 4 i ! ^ ^ ^ f i ? ^ basts ^arSas frem 
i4«?6 t 0 9&«%« l l ^ 1@!«^ 1IM& <^ ®9pE%i(si Im tlie € ^ d i ^ oo^ys o f 
bll&uM]^i@ f!ai3ik i s s^distt ^ . 5 per c^ i^i^  ^ 4 t^ t i4 i3^^- f3r '^ basis 
(Spsaaer i^d ato%t, f ^ , p» %f 3Wim Sti^das^ l^a^ttOkljmt t?55» 
1 ^ l^ |^ i£9S€^ p@p@®at©g@ i r ^ i ^ f f » j a 4 > ^ to S«4^ Cd*a«f.)* 
^ t o i s tb@ sWlgl' soii®fe3 i^icm% of i f i&s i i la ss^fe^r 9o that s*i©a ^^po@m 




















i W / ^ 























































4 . &. 
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4 . ^ 
5«l3 
5.22 
im C^sr ismxt) 
t » 
S5.)4 
^ . 4 5 
89.43 















0 , ^ 











i^tear iim been elbmwe^^ ;^&li an lnsF@88@ in %h& sol^ ^Rfir @£mt^it. 
psr t5 f t . of eosl Sn eaeh es^Xl^sf. Vh@ av@]r3g@ 0al0ri^i? 'Vi^ 'a® as 
(I0t.e3n:sli^ (m di^-j^h~fr)^! basis ^s^ies as t&Uti^wst-' 
3iilli@X? 









t 4 , S ^ 
t 4 , 1 ^ 
(47) 
te ^ eassterly dSjfectlan i d s * f rc® St^ai^ 1 ^ U ^ s l t tfe©. svsei^© fe^j^ 
d b ^ ^ 15,030 i . t l i , a . / l b Cd»a*f.)« 1 ^ ^ y w t e ^ r t l < a i @f felt© aa^a l » t t e 
(seo F®£, t S ^ f p« f69) ® @®2»d paptio® o f eoaa. o f K^«s K ^ g ^ l i sessi ! s ^ 
l ih is s ^ J ^ f e aSKi ^ r IJSfepeKta©s* tft» f ^ O ^ s ^ i ^ f i v e g i ^ f e g s <*r C K ^ 
bi^l^aa^ i^ifcaSn^ ^ tfm vmasL le^Trit^mf testa:-
2* 4^L@a@F<s i^ag 
5« Gdad o®kS3ig 
f4M« MO, 4: 
i After Sbrklw &^ Sapdiek) 
0I3BS Gffs^j 
Mo^ioa of voistil© ssat&t^ r 
in coal 
(aitt<m shoi@ no 
^thooit polv®ri8-
l'tt~(iKM>-aggio- or c e l l stjme^uro and oftar 
croeibl® i d l l palvoxi0@ uMer 
a i^ight of 5 ^ g- carefal3^ 
oeUL stzuettire 
or ^LU sapi^ri 
a 5CK)-g. ^ % h t 
imzlsi i^) . 
^ (ag^owemte) . 
ijDg or eeXL 
&truetYir@. Will 
I^ ^ (weak ag^^ ie ra te ) . Bttttons 
come oat of eiuelMo ia SCMT® 
4f - (flz^ sgglomerate}* Bt^^Ris 
eosai ^ i t of ez^o i^s in ono 
piece. 
spoiling or 
(^ - ( p » r ea^dUig}. BUttoa s&i»^ 
medSsxm s^alUng atd good ceU 
stxuotur®. lit^QQ has 
c^raeterie^lfi m^aUM Itistz^. 
% - igaod ^ ^ i n g ) , Bkittcm shous 
Skitton lias characteris&ie 
im) 
^1988 ^samc& %m&i th3 t&ms **»* aod *Af * Cor d ^ ^ i a g w^SIf 
®a ^ fas^ t t e t the e € ^ ^ i ^ hmn ealcM 1^ a 2 t^a ^f^rlsieB&g^ c i ^ 
av43^ « S ^ M ^ 1 ^ BoiMiisk im^ ^ti%, t%2f p* 0?) p r ^ o s r ^ ^ ass 
t t e tM® *esJsSjig* ai^ pVf^smA m wa4i£SM c^ssstfieattol of cafe© tetl^btsss 
a ^ i t i s «ec@p%abl@ t® | ^ i » 3 . Mr^m of Mi»i@ isytea* I s <9de^ €r to 
avoid tite i?^r33sis% oonfasi^ft &i ths t0rm esM^* Msiit }%^ Mi^ge^st^ 
the aso of ths term *«i8aM$r>->3isr^ ling* ^ ^ *mtremg^''S^ll3x^* i s ^ s ^ s 
of t!»5 l^nsB »w6al^y-e^lj^» snI ' s tw^Sy-Ss^B^*, 
la tli@ 1 1 ^ , df tits s^rr® ^Ussifieatiaiig tjM0 B&, § s^si^i^Jbes 
B&m ia t t o 4iff@r€^t e^Ulasd^ . 
Tims ro. 55 011fSMim33 €F SC«S IBffOS f U m 19 tm 
I fetgai i , ^ ^ t y ^ * i 






































32.5 is.o 30.0 
(49) 
^ i ^ l n g properties of t t e Kazgall 8@ t^ f r ^ i £bs i«es%era t o e@s%ex» 
end Ti^» fiHHi S^un^ to ^ ! a € . I t I s €E?&ki^  tram tbe aibo^ Idbl® tligt 
^ per 9mSs, ^&H i^orls" @aMi^ QftmL* tim v&^dMs^ 3 pssr een^ 2@pr@s@nl. 
I t haa be^i ^served t t t ^ fa l r ]^ a»@lliiig t^p9 of c » ^ ^u^tass 
id) ^A.h ^ ^ e@2,l st»S0tei:% sM ffls^^Uie 2£@t^x^ or@ o^taS^^ £rsm 
<e&sl& bsvit^ an aver^® volat i le matt&S' &t 34*9 per cmA» Am tim 
valatUbs eom^eats deet^ase, ^s ^^^ i s r a t&ig f^t^^r dlAlf l l^^* ^Mhe 
(l95@) hav@ ^a^t@d t l ^ i sov^s @f irll»i^ siiQ l a the S@i£^Eriile» Q&pm^ 
{0^ oMesveil ^lat ^^U. Bi^UXmn ®<Am bizttam ar@ c t e t ^ a ^ Sworn ^peelmms 
h^ ing e trolsttJQs e o ^ s ^ of «IHH^ 3(1 per G^Am 
CeMjig SJ^@S vi^ «tet#iM£iM ^(^rdling t o the &tm^stA Qraf^ 
OaieE^^on is^'bod i&lielb i s the S^B@ S^ a^pt«id t ^ ^ » Fael Si^eareli 
l^tit'Qkta &^ Q^^ B l^ : t eg & C»stxt»s^e3ti«} Seseareb I^b^mtotsr CBep$»t 
^ . 2» Fuel B^e^reh S^olt t^et f%d)* f ^ s e ^ist^rodLiiaitlims we^ re i i ^e 
dit ^5 @^3pl«e ^sd ^to 2^^2ta are In^u^te^ in fdbls ^ » 2« '!^m m&t^e 
^f^mt of ealciog li^ ll&@3 la ^ ^ olgl^ qp(arj:les is gives taslcNt:*' 
(50) 
e^Uiery » Gslsiag l^m. 
^3&mQ 
il@^I«I 
Qaarsy i a . 3 t9 
1^1 
1 ^ sver^e esfeS^ J U ^ ^ varies f r ^a f? %© : ^ . laa© a ^ ^ r 
l i t a i t f o r 8 g«»3d csM i^ eo^ i s 15 (ae® aepwt Ho. 2 , a j s l Eese^eb 
(^asst*fe^» 1^« c i t « * p. I4)» S3 t l s ^ coals of the fex^aH m@mt are 
gsodl esldteig @oals* 
etearaoteffs <S2a,t^r, t ^?$ Spoaner an* » * t , I f ^ ; Hslrt, 196^} B e i ^ ^ l t s , 
19^) * Cl^bioas 4iJ^&p m to ^tS^li s@t^ iod slioold b@ isSc^ted to ^ e 
(51) 
e<*a caafesta®! ^ l abopa ta^ ss^liodia mr& < t i f r®mA as coapared t o those 
obfcal j !^ Sa eoke &\fmm. Both Sl©t©r lad Mofet favatir ^ e ase o f 1.S, 
Gx^iel^i^ ^ f e l l i o g %®&t f o r tl)@ d&t&t^^isigAitm o f s^ol l^r ig index i n the 
lalbotrstoz^. S la ter (3^88* ei'^»» p. S2»}, however^ ptsiafes SRife t h ^ "th© 
sigeUiLag 9 f tli@ coko i n th@ XaJ^ratojt? t o s t CMuiot te as@^t€d aXosd ^ 
em ^ ^ ^ U t t e ex^ ter lmi o f i^kimg cpalltsr o f o o ^ i a ^s tua l ^ a e t i e a * v ^ s 
Bosds i^os dilf@r®nt e o a l f l ^ d s ^rm )tt^@r s x a ^ A a t i ^ i ' ' * 
f l » ffletiioti f o 3 J 0 » ^ I n ^ e ps^sraat is7@^%at io i } i® ^se B.S. 
es<a^^€ s^«@]|l£i@ tes't aa l th@ eoneloslj^is ^ti^eA a t as% t ^ i t a t l i r e * 
CXit o f 33 s««ples ^ m J y s ^ , tfe© Sa^J-teg So. ^ s d e ^ n ^ ^ s t fsa? 
4t spidLn^m ^ tbo r@@iiXts are s^oKl@di i a t^^L® n»* Z, f be 3ti^Jtoig 
^ . T«r l4^ fs^ra 2 t o 7 i , bat geasp^Jy i t i s 4 . I t i s c i s a r f r o a t l ^ 
f ^ l o t l i a t oartaS^ iK»x^s^^ o f t t e K^g^H WG^m &him miarwmiMx^ coayLB 
^ i i e i i ajpo e i the r f a i r l y t o s t ro i ^^y a ^ l o s a r ^ i a g «^tb<»2t f i s sa res , or 
poas*^ agg^^^jsratiag ^ » i f iesas^d t o isc»j-as^iKi^pat5j^» *K» airorege 
^ e l l ^ ^ li9» in the 41ffer<mt c o U J ^ r l ^ i s es f o I 2 o ^ i - , 
SoUiex^ 1*5, ^ @ 1 3 i ^ fh* 
^^aspf^ f l o . 2 






Ooa3s with S^Uix^ B>. of a^&at 4 are g<^^>8U$' z^oo^del a^ 
g9<^ Gokitig eoj^s peoi^MoA tim hstat ^ t^ t l^ ig i s lour C€^l^^iga&ia» 
P o t e a t i a l l t i ^ of certain ^^& V^s^mh «o^@, F.E.I . Fabliea^icgEi* 
Jf54» P« 15). 
1% i s mH ^ 3 ^ ^ s t tiiie siarelli^ p&mt of e@^ deei^os^ id^b 
p . 33). I t i s Qhmm^ B& in tbe prmmit inves&ig^im also aM Fig. 7 
sto«s th is n^UticHtsliip b@tw@ i^ timm t^o constilis^ii^. A direct 
i^lg^ioi^hip, !%>»@v®r» i s ^@fis>v(^  b@t;^eii Uw su^ifijg p9»er ^£l v<^yti2« 
e^Etestts Cd«a>f<} a@ ste>i^ in F%. a* SsHrtcowits <tf^, p . 140) dsari^red 
a siffiilar r eL^ io^h ip l@t^ ^@a S ^ ^ l i ^ 1». @i^  veS^tile laatter for eoaSls 
of rtiff^'w* r^ik. 
f l^ s^Ktties of o<3{^e ^ t t ^ i i^pe&» oaMag 2M^c sed s^^^lS^ 
^w@r s^ges t ilu)^ eoois of the Mar^ili seeffs ^ml4 g@a@raXl^  |ri@M a 
^»d c^lfs ift aslatal pE^sctics. 
^hm®0 i t i s pi^sible t o sa^ tliat ^ ^ t of the E g r p ^ €0£^ b@lot!@ 'to % 
(miJuia V0i^il.@'-@^£i%) sal B^ (M^ iwildtils-^i^iteg) gj^apoi of t t e K I 
elasiiifiiBati^m (O^nera^ Olassifieati^Ha c^ l i M i ^ SQO^BB 2^iai» S^aMafi 







_L ± /O 2 o 3 o -^O 
FIG. 7. ASH AND B.S. SWELLING NO. RELATIONSHIP IN THE 







1 J . j _ J 
JiCJ 2S' 3ci 3 5 " -^o 
FIG. 8. VOLATILE AND B.S. SWELLING RELATIONSHIP IN THE 
KARGALI COALS. 
(53) 
Pefcyg a^rapMa m&kmM 
^gj^ t^ s>k@jra imte ml^om. tiuA the aatiire of psisolt^iojjj. c^^@tl-
tueiits has m ^ 9 £ t @ ^ ^ ^ r i n g on tba ^ptc^lmcB &€ e^e^siiss^igssy ^ox^ii^ 
ana elLeau^g ot e®ai (<leff«s^« t925| Pl@t#s€ m^d IDsap^a^ 1 9 ^ ; 
Hofft^j aisl ^^£©f, lB3i %pshali , l%3, 195% mtom, 195?). C^ aX 
ib && a0s@sfi^ £^3 of laiox^titbotj'i^ ts^ieh c««^rise of stac^ri^ l i ^ 
vltrinSi&@« Itisinl&e* €pdjalt€jr i s^r in i te ^ te . in va^ryis^ pp<>|K}ztioa. 
I t i s S0t (ml^ tINi spo^ifiis pr€^>€^%ie3 of e o ^ ^aacerals ^Mxh gim&m the 
pr9p<3'tlj^ of eo^y t.li8 s£^ @ of ^ o i r di^rS^crtkidii €i3^ tiieir f^letlve 
^Omd&ie& az^ ei^talJ^ i^pwrtfait. jy% ^t0S)p& 6s@ baen c ^ e tosx^ to 
cosi^i^at® tiie r ^ u l l ^ of petrogr^hie {ua^^ls ^ ^ t t e r emi t s of 
fMQ @& i^oc@ of 2% &^l&Si 607eriag four oo31ierS@a df S»a^ , 
BcAsam, Saj^isll w^ Bi^st g^gr*© a i^ i^ad |»@tx^3gi^ ^M6a%l|r using L^Jts s i s 
Sfd^ll-e l u t ^ r a t i ^ stage* 'Bm sm^ea gram «^tiel} tMsi &e^%iawB WBTB 
ts^m -^ere i ^ o ^i^t^sed ehs^e^Uy. I t e r@sul.ts df p@l.2^fi^hie aii^^sis 
are s t i a^ iis 7dbl0 ^ « 6 E^KI HMosm of «^^yeal. ^ a a l ^ l s la fdbla ^o. 2 .^ 
I t t^r bs pointed mit t ^ t the p@tragi^apMs s33a3^dis i s i«^ r^r®S(mteti?@ 
of a p^rtiesttlar edlli^ijr «? of &W soetios oi %im msm* 
VitrSidte varies fftara 5S*1 t o &S»B p@r s^ezift i s the ^&a3^ ^^ts^bM. 
%ox%s are ^&pa0^ d is t r i te ted aM ^% r@atideted t o eod2.s of t l ^ ^ a s ^ 
€ o m « i ^ . t^s@ ai:^ g^i&fc^L^ atoeiit l» eosJs of tl% ^east^m eoSHer i ^ 
^ 1 i^Q^ 
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(54) 
for 60{^ @ af t.lu3 saim r e i ^ mt iM&wmmm i s tits pmpijrtljsji M 
v i t r i o l s 1 ^ In |«i*6 aeamsat for t l ^ r^&tlir® iaej^sse of t ^ i r ^ ^ U i ^ 
^elf * r ^ («925) roaal %h^ ^m ftwsatlssa of ^»ke Ss ta iSr^st 
e^^si8S%!%sl.37 %ti^ ^iil@ ai^:^!s^€@ crises* &t^ifitE^ d ^ s iic^» F<iie 
Ct93it» p* f ^ ) also obi^ r7<@i3 t h ^ ^® ^^r^LHi^ pomr hmim^m di^lt «» 
isiisreas© i s ^S^rlMt©. tesets© ^ S^s^ts Ctl®} ar© «f t i ^ view that 
^rlgli% odal <^ e^^db^ gives a e^se^oi %aT^  sate,- ^iM ^AXI mmH gl'res 
%h& best, G^dJig p s^f^ perii©®-
l««er® tfe» swaiMng aai caMag p^»y. "Bils fast i s eSear isi Ftg. lO 
«^f@ til© Sv^^lii:^ !!ra^^^ dw^^ases PapMl^ s^wa fcliffi p-qi^sfci^* of ^ ^ s ^ 
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FIG. 9. RELATIONSHIP OF COKING CHARACTERS AND CALORIFIC VALUE WITH 
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FIG. 10. RELATIONSHIP OF COKING CHARACTERS AND CALORIFIC VALUE WITH 
DURAIN PERCENTAGE IN COALS OF THE KARGALI SEAM. 
in) 
a st®p j ^ r ^ % ^ sal ^o©rr*^ tbs*, *^ ttw pr^iserea ®f upfeo : ^ ^sp scat ^tao'al^ 
m sm^toimd ear l ier , tl@ 1 ^ mA Uc^^am Mm^ Bemm aa^ %iss 
tis9 ^ l i a s@«^ of the 1(%F3 s^amiz'es* f i^ s@^s ^3:^11 ^ tc2@^ td t t e 
<}@aa (sea p . Z2)* ^tese s@ass ^^e teii^ woHs^ t a n i i^ c^LIIdf4es 
1. Ohopi, H f^^  Pls^ 'A* 
a. ^ ^ Sbarlt Quarry 1»« a 
3 . Sba0 S^zl» ^ ^ x ^ Hot. 3 
6. ftorio 
3 . laJ^aat Selects Sailali 












25 s^ i^es of Urn Stafefe^  ^ i © , T«p Ka«^ sa^ l ^ t ^ ^ fero smms 
•mam amisrsed eb^sle^Lly* f^ ^ ^ r i & e ^ i ^ i @f l^i@ @^p}08 i s ^lo-ja i n 
P%s« tf & 12 i^i til® spesiilts of ^*al^l® ^® w@&&t^^ im t^%& S(»* f« 
ths verijAifm in the ^Iffei^nt ^m^iMemt® i s i^ fo2l9»sf* 
1 ^ ^i3tar@ &&g&0e^ is Xmi$ tiie> m^^^s v^ sSne bs l i^ a^sat 
0.3 i^p eei^. ^20 l€^ aK»ieitnr9 ea^feistit m^ h& ^m t® Wm fast t ^ t ti^ 
Kai!^  aeasBS?^ ©ecaar at the l9^@t s t r ^ % r ^ ^ £ l e ^ t^zis^a l« tlie %s«ak^i^. 
,(^b 
t ) ^ ^ o l s Uvs e^ aJLs ecs:i&a£fi M ^ a&h &A t i l ls i@ ^zue ^pe&i$lS;ir ^or 
t ^ %i?a fi^gTOUPc® 3^l!^ i« ! t «J^  t t e f#(^rt ra^b £m3X„ M th is sisea 
th@ mb eoKstsnt I T M ^ S JTro® 14*3 t o 2f«9 p ^ c « ^ t ^le a i^x^e value 
i a t t e lastoria Kgz*(» e@am %M^ ^^o^m an ^ b ^ t e i i b of 9«i t 9 20.1 p^ 
Qmk ssith aa averag® VBI^® of !5.2 per a^Efe. ^m imS^tt^ ®f ash ea^tost 






spoeif ie gvmlty tmmt^m^ of par® eoal (P^na^, f ^ i ) . 1^ Is lUite?<^%izig 
to td>%Q Ite* S ar« g®s^rally ir@»y near to y ^ ® o b t a i i ^ ^ ^ a a i 
The f«i» l«tim aM f^efea® ICsi^ CM* fee 4Sife!r«rstlafe@d @3«^ »33r c® 
(ou d.st.f- feasia) ^ a i ^ irim 25.9 %© 32,a p@r c@srtt» to fcfee ]to»fet^ fee® 
tlii@ rsnge I3 ft's^ 2f •4 t o 25«9 p@r e@^. ^ms ^im tfjp %r£> co^s are 
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Oa (^-mii^^m bs^im eaz t^iM varies fiswa d&*43 t a ^ . ^ p&T e^^^ 
^^vog&a tiN^ k*5S t o 5« t6 par @@n& isM azlpter fs^ni O.30 td 0.?0 p&t 
Calogif l e V^Ute 
SaX<^i£le 7 t^o@ de^i^lQatlogs IJ^TS sias3@ 921 fO ^peaismm mA the 
re^dLts ffljre givia i a fafel® Ifo, ? . For c^ils ®f y ^ fop Sato th© eal9}e4fie 
T^Uiea (d .a . f . ) rsuge fisja t4»3^ to i4,92i B.tb.tj»/lfe, ^ i l e Sa t^© 
as^tejra ^^& «soals tfes vaxdatl^m 1^ iram f4»¥W t o 154334- ^^ coals <^ 
t^e Itostem laro s®e® show M@te@r e^oxlfib rslaes vas^i^S^ f r ^ !4,W4 
to 15,56^. 
1%@i% spp@aaR3 a diBtl»st varSatl^m lia ttis naturs of e o ^ Isatto^* 
Wfailie tb© ^ t t m ^ of tho Bottom 8@ro SF® giSE r^&Ll^  w e a ^ to fair ly ag#o-
£»r^ iag (Aw to &f}, tboso of th@ f«^ Sara ai« fairly a^Jy«Maamttiig (iif) 
t o faifJly s ^ ^ H I ^ (€f> ^%i IA S f@w e^os gooi s^iUiog (Sg) ^Lso« 
fbe testeam ifera eoNals yS^H g ^ ^ r ^ l y fair ly ai^oraeratSiJg (Af) t o 
f ^ r l y s^Uiisg (Gf) typa of s^tas %att^^ *i^ ar# tteP0f«ro li^tter osldiig 
m caqpareJ to t tose of tiKi lottoia Iiafo ssos. Six t y ^ s of sote tetto!^ 
ti^ryij^ froHi g&sd siiellii^ (Cg) t® noii-^gloniorati^ (HAb) ?^® s%^^ ia 
Fig. t3» 











PKT/l DHT/S f</^/2 Di(8/7 mO/3 
ffG. /3. l//?J?J/}7/0A/ /A/ 7^£ A//ITOp£ Of= COK£ eCTroUS /W/T/^ /7S// /^^O 
(59) 
f^ e^dMig iisd€K for O 8|@et^a^ raises froza 't§ td f9 as ^idsm 
f {>^ t l » Bast^m KBS^ seam* 
%h& T^^es ta^ s^iordM In fdbJa ^ . ? . fhe Sy@31Sj3g So. ranges fFoa 
I t i@ sleajr tha t t i ^ goals of the Bstttxi 8 ^ ^ se^a @i^  poorlgr 
t o i»^i~e^J4ag. ^le <^i^^ of the top lax^ gi^ ^ ^ e m Karo se^Ei^ ^a 
^te otl^r haaly ai% g ^ i e n ^ ^ gcKtd c^ix^ @oals» ^ t tlio M ^ &0h e&OimA 
of " ^ Top ^ro eo^Ls <t«t»i3d n^to these unsuita^^ for eE^taUafi^esS. ^ d 
SBBa^sis are givesi Jb» tgbls ^ . 7 . 
(60) 
M &m%r&&t t o tim Sar^Li &&aXB, the e^aXa of Urn Sar^ mmmrm 
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m^ B&smr^ isatter are fairly ab!iad@ii^ » tbs i r aver^« ir^ues Isel^ 15.7 
l^f eent ^td 12.6 par cimt r^pe8tl\rel^. Oaraizi ir^'ies fx^m 3d«6 td 
59*7 P ^ COTkt. 
(6«) 
Qrm'Mxm^ Imi fgEi^ egsfair® Cai^id.gation m^m 
of e o ^ hgv® %o be i^pplesa^r^^^ ISQT % labxr^os? %&^ IA ^ ^ e h a detailed 
4SS8isiEia1&i^  of t ^ l ^ t e^oar c^ eoal <» car^mizafti^ i s s ^ e . Soeb a 
t.@st pr9vi{l€@ useful data regaje^lssg t ^ jSsM ^id c p ^ i t ^ (%f e i ^ « t i^9 
I l c p ^ and gas* two typss of a s s ^ Ita^o b^^n devt^oi^l* Oe^ i s 1 ^ 
lom tesperatar® esr^Kmi^aticm as@i^ perfonasd a^ 6(13^^ and the o t te r , 
kr^wn as tb® M ^ toiperattare ^ ^ * i s eazried at ^IQO^Q* ^ 3 i^hod 
«B3@d i a tit® C^s^Eii^ ^ @ ^ teats @t 601^0 <I0?C) i s ttes saiss sP ad<^@d 
Isgr t ^ Foel Bgseareh ^ ^ I J ^ , Ibidem, ^ d e x'^port l^o. 44 of !9I^ aid 
followed tir^  tho F » ^ E^earsh l i ist i tat« of ]^Sia (s^ eo 'IS^^UsirslieaJL 
Sokes frcBs Bgn%^J Goals % F o ^ Besosorch l i ist i tato Ful^QL^atioii, f955)-
Th@ Oregr-'Si^ eartoalasation t ^ t s WOT® i^de on n%K 8aagpl€@ £pd 
the reandlts aro repcarted in fgble lo* 11. 
TI10 yieM of eol33 (cm diy e < ^ ) vax^ Les from t6.04 cwt* to i7.0i cwt. 
per toa« tb@ £B^ isKffii b@ij^ in the K^^ani S^oeted eolliaxy (SBI^a), 
vfOi^ ijntg the Sastera Ssae^  s o s ^ ^ ^ yioM of t a r r a i ^ ^ f7@«t l3.dS to 
21 . t9 gaJlcms per ton. Tte Tc^ ffetra soaffi in the ?iela?i eol l ioi^ <?Sf/3} 
j io ldoi the i^ xSjaom t a r . Tlte gas ylsld 7^dL^ from 2y5&3 t o 3»354 oa* 
^ . / • tan , the s^siaua beljrig fi«® tiKt e ^ ^ of th© Pis&ri ccdliei^ (PKf/3). 
OS] %h& « ^ l 8 th@ coals of %tm top 'Simp& soaQ ^ a M mxee t a r a»d ga^ as 
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(62) 
321 £m^ mA, of s ix G^^B th@ caSss X@^ was of *G* %ypB, Jjtlles^ii^ 
SB^pIe (OE^l) gave *F* tsp& e<^» iMlQatli^ & l i ^ l ^ stensS^n &^ ha3^ 
c o ^ and thm l as t s@S|^ (DMIT/^ } ylaLde^ *£* type e ( ^ « v iz . s^iuikoiiy 
f ismtz^ sni hard c»rt@. Fig. 14 shows eoSm rei^dtaes *6* s^ *P* of 
@a^Ie Hos. miS/2 mid OK^fi, 
M%i»ss^ the p;©s@nt study dtJGS not g9 far onofsi^ i s <ietes^ainSf|g 
the exact beteviouir ot tti0@@ c«^Ls &m dlstUXs^S^mt i t nev^x^slsds a^^ars 
to 1» th@ f i r s t att@s|3t in this direcf&ioa. 
SriaaaMlitar Testa on t l ^ X^o ^asage goals 
fte vsse of palv@riii^ faei In boilex^ is teeosing incressSjs^ly 
pspilar ^Ui the r ^ i d iociastriaXi^ati^m of the canntx^ so that Bf^ch^ 
attention i s l^in@ ^M. these d ^ s to^az^ t t » ^I^Kidbility ehametsr 
of eoais. As dLl kisds of cml eaisiot b@ sabij^tM t o paXverisatioQt 
the :s@»sureffi@ab of gzindaMMtj Is &i esaeatial factor to te ooaioS^ered 
t^ i l0 seLeetSj^ a cool for jpultrozd^atlon. 
CaXe^t (lf56) i^as probacy ths f i rs t to e a s ^ i»it a ooissrete 
study of a c ^ gsdMahllity. H@ survt^d griMa^Hi^F of ths SritSsh 
@oals ^ e^^mLated that the ^ i ^ s I s a flr@t-osd@r ^e^tsro of t l ^ 
strsogth of coal. Hadssl^ ( ^ o OaXcott> l<gi. fiJt.s p . ^ ^ ) » ^ o 
oarHad cmt a pre3lBiinarf SnwsstigatiCRa oa tlto gtitMaMlities of British 
T)h&/i KSK/2^ 
FIG,. \h' GRAY-KIMJ COKE TYPES FROM 
KABO (KSK/2) 
THE BOTTOM KARO 
SEAMS. 
(DKB/l) AND EASTERN 
the £^ ices (m t«9 ldbs^atoz|r 
F^^tiot^Mp b@ti«^ii grindabiliti ' 
gp^aafeility 
lay Ghc^al ^ ^ . <t?58). "B^ae 
aharact'^:*^ of vai^^us IDadiaii e o ^ s 
9®sm on slj^l^> Unss ^ follosred 
^ gr l iKybi l l^ of Isdi^st co^Os i s 
^atliQis det@e i^in@i the grtiKiaMM^ 
sM oonfiinsed itee esorlier established 
8it«) l»et»^n v ^ a t l l e em&^ls, 
of grSnAs&ility t^s ts <m the Saro 
^ #hos^ ^ dL. (lQe« elt,»). 
]MLC@S, 
7 ^ 33chin^ am avallal^e 
(a) a HaxdgrowQ a^chine i^iie^ la 
31^ (b) a b33J.-M2Jt. 1 ^ g r i n ^ : 
1 ^ s^iple for %im griod 
0l%sft^ aal aaa l^ i e aecox^^^^ t o B.S; 
FSi'ty grass of tfee elos^ly^slsM ^ 
n^shlztd aM sabjeet@l to gi-db^iag 
for detors)!lAisig i ^ M ^ H i ^ of e ^ l : 
» ^iMattire ring-ball t j r ^ pylvisrizer 
»illty t ^ t s are gensraSJ^f p«rfor^sd 
(C^^rtndabSHt^  of eoal fcif t l ^ Ifei^rove 
abi l i ty ^ a t ws@ prepared aeeoi^ins to 
tea^^ive @^eif£cati08 sa£ timt for the 
specifiestioa fio. fOt6 of 1942. 
»^lfi Cpassii^ throiii^ W&* t4 B*S. 
I. t e s t 3ie«^e) i^re ptit l a a fisf^zotre 
3t 60 r ^ o l a t i ^ ^ t h a st^r^ard JLoadiEig 
(64) 
thsm passM tlircm^ & WO im&h sieve. tSm Sardgro^e gHi»labilit? iMex 
of eoaL i s ^qpx^sssd ^ the @c|tiati(ms 
Mf^ve W is the i^r@l@ht of tli@ gzmiM saspl® liMch pess^ t h r o i ^ a 200 
Tte gEiMeMlit^ t<^ts «r@r@ perfore^d on t5 dairies of the Hsro 
sss^u fhe 72 ns^ti fz^e^ioa of e^ti grooM s ^ ^ l e ^as siAjccted t o 
pf^ sdLs&te jUiG^L;^ is in o:rd@T to aseertaiii %}hat r<^La,tioaahip s£i,sts be^fsea 
i t s Hai^z^sve iM^ic ar^ tAe chomleal const i t^ti&s. ^ 
7ii@ resolta of the gxdM^iUt^ tes ts ^ei proxiis&to e^s l^es 
are (^v®i in Tab!© So. 12. 
1%^  coals of thd Kaf o s^s^ires s^@ m^ixm volat i le eoaXs yitt^ 
lOi? raoisttire Mii s^erateLy high pjsh oontents. %ei r mX (Rasr^roye 
QiflMatoility laleK) i s found t o vspy from 60 to 78. Tim WiX for SbxBaii 
eoais ^ i s h are astlSiam t o Mg|h volat i le has ttosn r^in^<^ 1^ Gl:^sal 
^ ^ « (loe. c i t«) t o vary f r ^ ^ t o 68« 
Whsa the valna of tasj^ tos*® oont@it i s plot tal ag^uast tlse 
s^ispeetiv® Kdl, a diz^st r^ationsltip i s seen to ^sdLst as slKh^ in Fig* i5< 
P«3r a o h ^ o of doistsure contest Ir&m 0.2 to 0 .8 , the c^M-es^mdiag 
vsx-istlan in t t e laSI i s from 60 to 780 Fitton ^ ^ . (Xoe. ^ ^ . » p . 58} 
hai^ o «^3smv^ tha^ for the v a l ^ ^ of S0ist»ro Gcm^ @nt i^sto I por eei^^ 

(65) 
ther© i s a wMe variation la t t e values @f gxdMdbill^ ictitces fx^^ 3§ 
t o tt5» 
7 ^ ^ar%2'9ire Ij^es i s imxM t o dees^ase fdth iacz^ase of 
vola t i le ; Cd.a.f.) as 3ho%ja ia F%. f6. Gbosal ^ ^ . Cl95i} a3:>e of th@ 
opioiim tibat liigh volat i le eoals tusvli^ volat i le oat tsr (^ .a . f . ) l»etj«een 
35 to ^ p©r eeast sre diff iealt t o griratt^ ?^ereas ooals ^y^h have 
i^di^R 81^ lo); vola t i le cm&Gsit (volatile l e t t e r ^^ %i@@n 2Q t o 30 pt^ 
c®it) are essy fc© gpiisd. 
4s a result of titese <3^^r?ationa i t i s possilals to sa? that 
tiB eoals of t l ^ Karo asa^^tres &^ g@n®r^3|r of ffisdium rszik ^3d e^B be 
OE^iljr su&^@etecl to pulvsris^ation. T^ pilvexlsed eo^ o&n he used 
in tlie fi^imfai^mre of s^ft e d ^ and a l ^ t t ^ ptlverisei fU^ firltjg. 
f Hs COAL sBi^ ty rm mmu mB& 
1% has laeen 5^iti€»@!l ia (Si^iter IX ttiat t t e eoal seajm of t l ^ 
%ktdi area ps^abl^ beloing to ths third subdivisiim of t l ^ Bae&k&ra 
{BQQ p . 24). fen representative sa^^es of eoal Ivom. ttmsQ ses&s iii^ i:<e 
atial^^Ki md the results are slKt^s in faJbls Ko. 13* 
the saistore varies fr<^ 0,2 t© 0.3 per e ^ t » ssh from tO.4 t o 
29.2 per ceafe and vols t i l ss frsKS 2.1? t o 36,0 i^r eei* <d.a . f . ) . Bie 
n^ure of eoke buttos^ and thei r cafe^ng @i^ m^elMx^ iM@c ii»lleate tbat 
^ O -
\ 






0-2 0'3 0-4 OS 0-6 o-y 
/yfO/STa/?£ P£fiC£NT 
0-3 09 /•O 










X ± 2-^ 26 2<P 
l^O^/?r/Z£ />£/? <:£A/r CZ>./9.£/) 
30 3Z 
F/6 /6. V0L/JT/L6 ^ //G/ IP£Z/?r/CfA^S»//^ //V AT^^O AfS. CO/J/S. 
m) 
tlis 4^ials s£<9 w@d^ to fairly eokli^. Tim e^ssiSis vaXvtM m detei^xined 
for cme &smfi^ ^ l5t09l 6.t!i.u./Lb (€l.s.fo)* ^ta l^s^tm^ Otix^^MXS^f 
iM0K «tet€fin3diiecl £@r ttve s a s p l ^ vaz^s fram 6? to 73 so t t e t t t o eoaSs 
een b& emi^ pa^&ftzsA &aA uaei i s tim o^ofaetiire of solt coke for 
IRae anthor has not e o ^ ^iseom acs^ T^lSuakaA r^m^ regoz^di^g Um 
«li8adeal nst^cre of the G<mls of ths^e two soi^s. Fosor sasples from each 
of the B&^m ^pe aiml^M ^id tbolr r ^ o l t s appear la fabl« ^ . 14> 
I21 ttis f2»foot seais issistus^ varies fz-^ s^ 0.2 t o 0,6 per emikjf 
&9h tvQm 27*7 t o 33.1 p@r c^st ant v o l a t i l e from 31.4 t o 37<6 f^r cent 
(d.a.f.)< 3x1 t ^ f<%a* sas^L^ ^eJ^ssd tfas i^l^ battels ^pe fair ly 
SMoUsa (Cf) to tixmi^ a^^s^osratiag (M*)* 1 ^ caking iM^e for t«o 
speeiismis i s tS {^ ^ tbei r SwdLMi^ Sc». i s 3 afid 4i* 1 ^ eaS^rilte v&k&e 
for one specifics i s iUt^if B,%h,u*/%h (<t.a«f«). 
ifo t l ^ eoals of tho Jiurai^ih seg^ @)istare varies f roat 0.6 
t o 0.7 p®r e@B£t« ssb fx^m i%B t o 27.7 | ^ r eei^ mA volati les from 34*0 
to 33.5 per ce3t ( d . a . f . ) . Ti^ eoto too^loi® ax« of fairl?* s^iolb^ (Cf) 
&^ f i r s l^ a@sX-o^z^^ C^) t y p ^ . 1 ^ eakliig ini€sc for o ^ speolsisii 
Iu3 td s ^ S^ i&LMiig i9> for t«iO ap&Bissem is 4 ^ 5* tim e a lo r i ^o vnlae 




fHB im» smn 
ar@ss i<ms i«3a@ital£@» l|^ thai F^el B^earch Jbistitate in caXX^mratlim 
6®?p., Joint Fub3JUsati€m, 19^) to tovsstigate t l ^ p@s8il}lM&ie@ of i t s 
bei^f^aftioa. A% ^ axg^St %im Benao s&am was stadied In t«o e^ioal 
S03ti<»@^ « f^Q« ^Kl « l g t t a i ® » . 
Fire 9^:^103 of t l ^ l@ns3 seas fz^^ th@ ^apm» Seim Qoarzy of 
ici Table Ho. 14* 
s^@ i»>lst)ir@ vari^ss ff^m 0.2 t o 0,5 per ceiA, ash fi^a f5.7 
to 24.3 per o®at mA volatSMe £rQS& 26.1 to ^ . 5 P ^ c@Qt (4 .8 . f . } . 
Tb@ caloi l f ie value for m^ B^tQisea i s f4«45? B.tb.ii«/lb (d .a^f . ) . 
i^@ Is i t to^ 3r@ fair ly s«ollea t o ^^<K%r^t@il (Of t o M'). 
1 ^ Be^ mo soEiia of tl3@ Stesri mrm& af^^ears aesro s^atare e? 
CQi^BS^ t@ thaft a t Saz^ I i (F.E.I. & D.^.C^ Joi i^ f^^Sisatioa, loe . 
£|^*9 p« 25). ^R^ Bcikt&Tm are @are aiKmd^is to w^tili^ l^ian ths 
TOfKI. 
(63) 
WIST memo cokWimM 
^^ Syt^ ti Seam la t^ mi^ i^i^rtm&t so^m of ths Mes^ Bc^ ccyr® 
^Tkijog 1^X1 oTg^alzM. fersr l i t t l e imfot^tion i s availabile rsgardii^ 
th@ eh&sS&di pr&p@f%leB of thia @@^s (PQK« t93^» p . t33)> 
Goal 3m^&^ s^ p@ ccAlestcd f r^ t t t e col l ier ies of Kozpa^ ^ J a 
^ ^ the Haisaghara* ^ ^ Iscatif^ of these oidJi^i^l^s i s sls»$ffl in t ^ 
isap z^pfi^iitoei in Fig* 3* A ssetloo of the sesm ivam. i^e Suju, f^rpBt 
8 ^ Hs i s^h^a eolll@ri@s i s siv><m in Fi^ . i? «Mcli also shorn t l » 
positiffii of i3 3{ l^@@ analysed. IRte reaal&s of %h& anaJ^ i s are given 
in fable So. t5* 
Maiafcare 
f l^ 37ex>s@® n^lstur® ecs^^at Is U4 pes^  o®!^ «bieli i s ^ le 
hlg^^ft rec<%rd@d in ^ e eoal s^m^ of tiie Ito^tro eoalfi^ild ixt t l ^ present 






% ^ i s &QaBM&p^ta^ l««®r i7,Z to 17,2 ^ r s ^ } as 8€@pai^ fe^ that 
ttirpa . . . 10.7 
Sijia . . . t l . 4 
BalBagtera . . . 23.0 
3i.6 p©p e®^ «*sJ i@ th® MglWfSti rsesMsii i a tfe© Batears eoalfSsld ia tfe® 
fiv® is^^ijo^m, 
fhs |^fc«3*.sg0 of e^^teaa i s ^,iS s^ 8>.T7 Cd.a.f.) s^ t^e^ -
&i WSx^im is 5 . ^ mA 5.24 (d«a.f . ) . Bws© eoals are ^ l i ^ l ^ r losser 
(70) 
in rsnk a@ C(mpaaf^ t o those of tha Sargali a ^ SISPQ aesss. The to t e l 
sttlplmr varieg Svem 0.75 to f .05 per ©©at (d.a«f .) . 
Sal^^ifis valtt® detensined ia five s^i^lss uarl@s fpaia t3«t}S 
to }4»793 B.tte.u./1^ (d . a . f . ) . 1 ^ high v o l ^ H e asd asb eont^ito 
aeecmat for tlio low oalorlfie value. 
Colse itittoa 
the e o ^ Isattoos a?e g^aerall^ a^^@-,^41exi, l»eiiig ^siieal^ t o 
fair ly s^lomai^tiRg (Ai* to ^ ) , Poorly to falrJy St^llen eofes l»[tt<«@ 
(Op t o a) are also fis^seilt. Ssms eoi^e from the H a i s a ^ r a o o l l i e ^ 
fitre i^n-a\^lX^ and n9»-a|^o»£i>stii^ ^ ^ yield a pi lvezi i l^t resittae 
^ ^ c h i s i i idis^ive of sBss-cokii^ character. 
The oaMag ii^sx i s goc^raW hetweco l6 ^ ^ t3« ths three 
sp@e^ is£3® from th@ Kaiaaghara ooUiesf dM not foxra a coke ho^toa. the 
Stalling Bo. v a r i ^ froia 2 t o 3^. 
(7!) 
^@ P3r@3s»c@ of 6^^armtiv€l^ h i g ^ r nplstar® aBdl volat i le f^nieiiis 
ansi l<^@r eslorifia va^e i s eoals df t t e ^ J u seam ia^ieati^ tiiat tbsse 
eoals are less siatore* ^tl»mgli thors ®x% s<xm h9rl@£8is of ^»ii t d f s i r% 
@olcii^  eo£^ ia ^1© sosm, the c@als are gensrall;^ n^ m to po@rl^ eokiag, 
FQK (f934« P* t32) <p@ted ana^@^ ot tbe %ija s@@fi{ aodl ^iggestedi t h ^ 
^ r s ^ l l ^ t l ^ CO^IJS shgisld mi^ be of caking c|aall.t|r. ttisB® coais m^t 
ifaerefore* h$ p L ^ ^ betvi^a t t e ^ ^ a^l 35 Gi^ sups <—> Mgb volat i le (semi-
e a k i ^ ) and &igfe volat i le Cn^i-ea^lng) — ©f tlia htt^s^^ntmjs cogis 
(O^iaral Classlfiestioii of feiian Goa3s, ^ I , 2 ^ . ci%.) sail t t e eoea.s 
o ^ be used in gasij^eatioa^ @%@afl raising and 1 ^ ^ £l^ss ^ a t i ^ . 
m. X ASS io« XI sMm 
T^ }0 sas^Jlos of o o ^ £r(m seas ^ « 1 and t h r ^ fro® ^ . XI ware 
m a l t e d aM their roaslts are inelxtd^ in ta&le ^ . l5> £^ th® ^^^iisess 
©f l*». X s©a® saistai^ Ss 0.3 per e@afeji asfci v a i ^ s from 2t .? t o 23.3 psr 
cmA and v^latll@a from 29.6 to ^ « 3 per et^it (<l.a.f«)« fl» e a l o i ^ i e 
iralue for oi»s speei^en i s 15#359 B.th.u./Ib {(l.a*f>). fixs eotee teitton 
i s fairly agglaserating ( ^ } t® ^ K ^ s^ rosUen (%) . 
XQ se^ra ^ . XX iBoie^r© irsries frsm O.J t o 0*4 psr e^^s a^^ 
fr^m f6.3 t o 23.7 p@r e@iife sM voUatilsa fz^m 23*2 t o 29A per e@i^  
( d . a . f . ) . fhe oslorifie v^iM& for om sp®sis»ii 53 l5»365 B.tfe.««Ab 
(d«a.f.}» the e<M<st buttost ia i^e^jf a^l<^®satljqg im) t o good 
Sffollea CCg). 
mi^nm ? 
mcnosocp^ sfusf m cmh 
4m e^ saMng&lora of the ^^SimX mA &bimi&&£L pE^sp^rtS^s of ttm 
@o^ 03{»ettitit^ a&8 sai^  ti^ii* ^ rsa .^ i jeaL s^iiiias are I f l^r ta i^ for 
@ffii$i^ si& i^illzati<m 9jf eog^ r<^e^re®}* A d e t a i l s s t o ^ of ^ s MCZ^H 
easistitii@^3 i s ^ s e n t i a l Sn detei^adiaiag ^te nature, 9 i^ l i i r ^ s&w^posUbijm 
of t t ^ eoaX Ifi^reil^flEts. 
Aittong^ th@ - ^ ^ ^ a i ^ f ^ i a of coal «s^ @SEi^llsl^ t m ^ £ ^ the 
@M of i%b eeatiS7 (see ^ap^ « ^ Mhe^ier* fSS^, p* 4)« £t «a9 in 1$?3 
aM tS34 tt^& Mithsm ^ ^ iu^tan ^ l i d d for the firsit %Sjm the itae of 
i^£^3seope t9 the lA8'^tlgatio& of eoal i^m Stspea «M WbedLer^  1 ^ . e i t . a 
p . f79}» "iyis lias t t e |}< i^ifitiQg 9f a t^» ehap^er i a eoa^ %i^»;e aiKl 
fm m^0@i&%v@ ISM, of puMijctati^as ^^i£i3^ Sw^m. rggse'ksstB i n l ^ a n i ms3^ 
G@c^ ]^^  acei«gilat€d Isp the QM 0f t t e t9tb e^itozy* mor^ ^ e idaiiE^  
^^f^ers #io oo^ribatodl to ^ i s i^fatj^st, n ^ i i m ma:^ im s^e &£ P^^xaM, 
ime mxM3j^, 1917, p . 3)5 Bsesbr^ (see Maor©, !%?# p* 174)* Scteltsse, 
l>es^on, Hetesch, Seil lar , l i sn^l t aiKl Se^rand (see Stapes an^ ^ e c l e r ^ 
t92l», p . tm^im). 
Isk tlid f i i ^ t qta^'t^r of ^ twenfelstli e^l»ii^ et^^rth^ositm, s t a d i a 
ismre utO^rtB^m Bism^tmetxml^ in ]^ la»i» Clens^^ as^ 4mriea alii l^^ortspt 
efmtributidi^ ^s&pe ttmde tch«an43 iin^rovisag t l» teclmi'^aa 'of section sakirag 
in) 
snd of 4@ei]^rii}g the nature aM struiCftttro of Visg^al cox@tit«i@n^s 
ctwip^i«g e«al ( I ^ s ^ j f9tt; Miafcear, f9l3j WM.t© aad %l«s3«i, i9t3l 
a e f f« s^ , 1914, f9i5j H i s k l i ^ , l9t6» l9l?) . % tMs tiiae t f t ro^ 
tli^re « ^ tK> gene i^ agrdwisnt s^gardl^ tlis s@s»aJSXal«3*@ of caal for 
eoal, "GgfflSj^  coal", "tefflds coaJ." ©ast "sspr^^ l ie eois^" «SP© feeing i^t?^ 
l o a a ^ for isssigr 7@ars la IO^LM^ and &»^pe t o di^lsigulsb b@bi$aeti 
%im trarfjoos t^pes sf coal. Tl^ Oepsaiaa® h ^ usest &I10 t e r ^ 'KHssafeotele", 
^Hgtfeto&io'' sadi ""F^eptette", far ferSgiit coal, ^toll e o ^ and adsnerai 
ctepeoal JE^speetireay, ^sll© the Frei«sii had ma©4 tt^ t&E&a "Lssms daig*^*** 
^Ifesaiaie folaire'*, ''ifesttille gz*®ia@" 1^^ «F\a®*la* fa? bi :4 |^ coal , s tr iated 
tepS#* eo^i, &sOX QoeX sM fiisaSBi, i^spsctii^ly (see WrmmiM, ?954» P« 2?3>. 
Stq^^ (l9f9) p ' ^ ^ i t e i for tfas f i r s t tism a neicrs^copic e l ^ s l -
fSjeotl«a of ©oal %^  ra©^gpi5d.tig four disfctiKst tend^ ia Wie Brltisli 
Palaeozoic Mtoisslnsa® eoals* S ^ mme& tMs« la^z^scopljc uni ts ss v l ^ a l n , 
c lara ia , dfetrtsia ani furoaia. Ssjfinite aarRj» b^s^s of bla<^ colmsr hsvSiJg 
^2asm^ laat0@ ^idi a «Qi«ftoi<tal frae^tr® 5#ei« id€33tifl@d bgr S t ^ e s as 
vitrato* Q.«a:'ain i^s saBslderM a ce^ioslte laaas of ohmBly ©^cesl 
s t r @ ^ of vitraiii ^Mbitirag s lU^ 3»3t | i^ . Bail hafsl feai^a ^toateg so 
i r r^pi lar fracture wsre tosrsaei dNauin* f&sse ol^ton cor^ain s t r e i ^ «• 
Circles of v i t r a ia . Fuaatn oc^irs Sa f l a t da^ecatlimais ^4@-stei|sed pel^los 
or l^iilcX@a g@^sral3^ pa^a3>lel.to tl)@ b@«Mia^  plains I t ^ftie^as e^t3y 
to fine po»d@P ®rf fadaekcas the f i i^^fs . 
(74) 
£EI ^mrk&a. a different %&Fmi:aoX^^ propss^i 1^ WtdBms^m U9^} 
ims adopted. IMass^t used %b& term 'a^^i^KjflQsi* (w3<^) for l ^ i | ^ 
Q&B^MSi&a^& of 09al {M^  for tba <%ill o<»^ p<Hia3ts e^Dsiss&lj^ of asi ^soTtsi^it 
ealXed the foar iagredieiibs ae irljtrit» fos i t , elarit. ^nA «torit. 
St«3^^ «as df t^ s p i a i ^ t^at omt^ t t o mSjer^oo^ vttrain i s 
ftd£S0@si^c»ss aad traiasOUteeafe ai^ i s devoid df ^ ^ s^uetiUE^y r^@£el^^^ 
a l>@rd@^^  J<g^ Ll;^ . L@i%gs <l9tl , I9t4)» tot^erer^ <l€^mstrja^@d «e i l pre-
s@rtr©d pli£Q& tt&wam ^M&h h9 d e ^ r i b ^ s^ s <*^ 6feoaissod M^»2". >^si@ ^«11 
pi^servffil stjRiQt^x^s aHJsr^ffc^ those of % e l a ^ l ^ bark t^re peperfesd 
^ HicklSag (19!?). 
Mint^? Ct9l3) als® @oii@id€^ @d irit:min %9 be atfuefem^Leas^ ^ i l@ 
f9^ cmi@ (lS^6) r^ognl^Kl t^ree t j p ^ &i bxiglst eo^ p!@ia@iitSf "estr^itrit" 
for stfustttpeles© ^iri«fe§', ^Mg^fedid ^ i t i l t " for v i t ra ia deidir^ fresa 
^^od ^M '*sa^rit0id v i t r i t " £«»• vifci^to deilved frsra eork. 9apar<pe 
(tS®6) sSiillarly mfs^^z^ a l l g r^a t loos of v i t s^ to , f«Hs t t e stooet«re~ 
less to am^l&t®^ Bttvtdtvs^ variet ies ae^ pr^sp^^ed ttm i^ms '^ lal i i '* 
f<» th© 8tBiefeiar«d mA '*^lo-v2toE'ato*' for the stf^^orelesa ^ai^efeSjea. 
3^ m&ti&mf 4®£Si^r<^ C|jg>f. oife.) in^pssM ^le tmxm. ^^Mg^toid*^ fm* vlbrais 
bsti) far haM apeeiffl^ sRi thin^a^sti^s stud^. 
lii <»rder to atroM t ^ iasft^ssii^ eoaftidli^ nMeb ss^se f)r(^ 
these differ^Xt att^spt^ ^ defining eosl trpesj a SB^er @f IsMing eoisl 
pd^roi^&ptmrB t^ t in 1932 t^ teE^9oig@ the itsKs@%ol^ iire of vari^as ecuik 
ii5) 
tgri^a t s k i ^ into Go^MerfeticBi tbe pti^i^^ t^MiSw^ ©iaes i9l9 (see 
S^l®r, i%3)- Sto|»0s (1^5) ©affle f^r^i?^ with ^ sa^^f^ aye*9® ®f 
aoasnslaliars ar^ pra^osed tfeali the ©arlier k^>«ii ^aspossepJUj imLts !•©*, 
v i t r a ia , f^ssln, elaraM «jd stoi^ia alMttM be s^strS^cfeed t o Urn 5iQ0k 
t^p^* s0 seen in ttie baad s^e i^^ ; . <Sfoe s a ^ ^ t c d a i^^ tez% **aacG7«^ ^ 
for tiia p e ^ o l o ^ d L taaitto (£ eaal s^ea aaior isi«sro^s®^ i a %Mn ^3s@tian 
OP poMs^d ®irfa«€ss- ^ela {aaeersl i« t® ®^ la tiis terMnaii^n — 
ii^S^e e.g. tbo fflgeisral far v:^i'!aia i s %ifcpiiilte*, far Susain, »ftaaiwite* 
f«? sp«spe ^ L B S , '^oSfce* toe c«tiel€» *anfttoit«i* and ao oa. f1® 
t i ^ a ^ t i o a s f c ^ s tet^f^ja vi tyini te and fla^inite wa:)^  tsssseA '^tf^*-
fUsljsitQ* or 'fugo-^itsanlt®*. 
This si^OLiflM fosm of 3t<^*a isassmeif^^re Mas p2^ K@@S £gr 
S^ l e r attj accepted ^ tha &coM Jntermtlonal dtz^ti^afikiedl Qmitet^t^e 
held at S®?rlea in 1935 (Jot^j^m, feapmns sol l o ^ , t936}* 
^ * s h a l l (t955) sad Qm^ Ct955) iMve cast di^M® oa tJia correct-
rt®ss of St«p©8 defiidtioa of *atecepals». the i^C€3*als have been ^gair^eA 
b^ 3t<^e3 i^ ' co^ lex of blologlcg^ ^iiits* or *inacsratodt fragrasr&s of 
v^etation* of iJiic^ t t e coal, t ^ p ^ are eospssisd* the M@}Aifi«^i<m of 
ms^pals i s basod ^ I t t ly oa the foiraii ©j>a n^u re of arncmic ontitjr recog-
oiaaMe l i M ^ ^® Mcr(^c<^e. Shapes does ndt &tv0&B the ts^mr^sKce of 
t ^ i r e^^ i^ i t ioa i . e . tho actual mtt^mco ^t y^ch t l ^ e o ^ t^pes @r@ 
oow ®3tqjo9©d (ifershalij 1 ^ * Git.# p» 7 ^ ) * Oadiy (l%2) i a afctei^tiiig 
t o i^solire th i s ^sfeifealtr props^^ tteo t^ arss ** i^s?tej^ 1.*' t o ctesignit® 
vegetal frj^rasafcs op "fossiJs" in coal ^ d i s t i i ^ i i s l ^ from ^is ^ t n a l 
m) 
aubstaase ®f tAieh the fra^Msits sr •'fossils'' » ^ b® c«s^sed» fe'sUaJX 
(lof^. QS&« ) a g i ^ s «itlt t h i s view. iros^pt f<9r tb@9@ oiAor paiafcs of 
objecfciaa, ife i s pe i^^s true %Q Si^ that Stt^e's (1935) affl©M«rf dL^s l -
ficatloa has asaisied ©reatl^r to tfc© descyipfcifflti of coal i»^r^i@«fcs. 
^ fclie Heerlea c^nfepsnee of I95l« Sfc^ iofe ^Btera of ooaBneletttro 
«as sligbitl^ ^»dif led 4a the l ight of s s ^ nen observ^ioas saie ^ 
i^ o£L@Qitedi l ight t®eiisii|ae (sa© Se-gyelsB aM Stskiyer, t95?). "Hie ssjc^al 
^tidadt© Mas satocSividi^ aeesnliag to liiether i t i© afcrae^aped — *tel31-
ait©* or ®fef«<^ui^Js33 -~ «a<dJJait@*„ A sea aace r^ *8elera*inlfce*, isa8 
ad^pitM for tl@»orlMag tbe f^is^isl ffit^t^^ in co^* A the isss^ms® of 
Sepaaa coal pefes^p'^Jiefs, %m i&mm of ^crSasiie, t3»e •girsimlar* «acl 
•ffla^ve', MSP® «^lopfe^. 
"^^ess^i aa the t^ais of tbSa~«@oiii3!i ^ i ^ t^aerv&i §^ earl^ as 
f?f3 bliid^  ^ o c ^ t i^i tu^ ®f p l s o ^ ibaS n ^ ^ ^ ooittrilxi^iid t o fdi^imti^M df 
caal Cftoiessen, l9tS). Hiefelii^ (1917)^, toaever, a sp lv^ at ^hs sOfK^a-
sion tbat M %h& Pala@»s^ie ^ - I t l ^ eoolSj t l ^ eostieal nM ^>t « a a ^ 
tissues »er@ Sx^r&a^t as soaree la^teidsl. ^I^e^pes^ ^nMes mi ^itiah 
eoals I r S«fsr2«r (l925), ®r@Q3, m&Hmr m^ Wteolsr ( i ^ f ) , Bieiaic@ md 
femfesll (fS2)» SsfMiP C J B 4 ) , Rfiists'icte sM RarebaU ( l « 9 } ^id % ^ * s l l 
(tf43) sh9i*Qa that botli wo;M smi baj^ ha^e ©iWrea SJI&CI tfe© f<s>fi^ i<m of 
U93%» t935) x^lseA tlieir earl ier ^ e a s end ooaela^^ that larfe &1ao 
e o a ^ i t u t ^ t t e aaS^^^lon 9f As&rie^t eoiil@» t ^ m ^ tli@ prt^artioa 9f 
sioasi {>J.«<^ s «K«e«4edl t t e %rk. %x9ball ( f % t ) , tes^wer, ate^ arw^A that 
(77) 
liMa the British coals a greater part of the 4a®idesa anthraj^loa was 
ia%d€ up of c<a*t^c. 
(^r praeent iQiOi^ @lg© of vi t ra in ste>ws that i t i s geasrally faraed 
of fe^Kxl nn& bark t i aa ies . Hie ee l l eaviti®s mff be fi l led %dth original 
reaisoue ^ t e r i o l or %«ith tbst absorbed fr :^ p@at« fo soise e a s ^ the 
c ^ l contents are foz^©d of th© disiutigration product of the ce l l walls 
(Hic&lii^ a ^ ^ p s t e l l , |933)« The l a t t e r proee^ was c«»^S4ered t^ 
TbAsmmi and Sprank (tt36) as iqportafll; in t t e production of gmialjir ^e<|a© 
laatter. Dr- Ganju hol4s siisllar views mgardii^ t l ^ fOCTiatioii of grasalar 
ffiateilal in l a l i ^ i eoals (Oanju, t955). 
M34ely divergOHl. vie«is haim bsea s t r essed regardicig tiKi ©rigSji 
of Itisain. Oatibroe (see lioore, 1%7)» Whit© mA fhi«sa«ii ( t? t3) , aM 
Jeffi&re^ (l9l5» f^5) b©li©vsd forest f ims to be the chief c ^ s o of th® 
formation o£ iPasaia, White ( t ^ 5 ) l a t e r aiBBSid©i his views aisd ^plaijied 
that f ^ a i n had originatod from dried wood \^ich * ^ covered ^*i protested 
by a film of alMns. Staeh C l ^ ) ogre^ ia priaciplo with White's 
contei^io!}. faylor ( l 9 ^ , l927, J92S) proposed the •Base ^ohg^e* t teoiy 
f<M? the format ion of fosain &iA for raak variati<m in coals. l^nge ( l ^ S ) 
observe that not oaly «ood iMt ot ter parts of the p3>aiit c<»iM provide 
laaterisl for the forasti<m of fUssiia. In a reseat paper ffefshsU C t95i^) 
i s of th@ oplaion that there are t«o varf-etios of fiismia (fasini te) . ^te 
f i r s t vartety i s forsKd of «©11 prosQtv&S. loi^ f i tees of l^laifc© ^iich 
hss wriginated ia sitm as a result of local biological i ^ di«^iical acticm 
daring th© e&ely stage of seas histo?y. Sje las tar^osa fUstoite coi®ti~ 
tatos t t e second vsario^ %#ilch eouM be foraed t h r o a ^ tlm agency of f i s^ . 
(73) 
ii^p©liaE^s of doraia hav@ hmn MemtlfiM l y tMsss^ . «ai %>«unk Cl935) 
s t « ^ of the spsiqEi® mAt&t i a coals of bitsuainoita and aafetoactbic reflfe 
arai r e e ^ a i a ^ t«o kiwis of opa^p© aat ter , the priiaaiy ^sKia® matter fopiaed 
or iosorporated in the pest s^s^e in as c^a(^^ <^MS.tAcm mA secondary 
^ai|iie s^ter torm^ ss a re^t l t of imtmso^j^dsm. 
Spoils, eaticles and r@3in@ occur la vax^riog pftsi^ttiion ia the 
FaXaeo^oic coaX@< ^cteosl '^ studies ha^o been i^sde of thes® pJUnit 
oosstitue&is and tb^lr possible use in the corr@latia» of coal emms 
(Slater, Ivaas and SM^, 1^0; Sa i^ r iek mA Six^mas t^Bi HaistrSjok 
and-%r8l^ll, tB9f Satoi, t?4ts S«ai, t 9 ^ i ?ix^dci, i%Si BmMmit^, 
t%7; KBOK, 1%8; Ghosh sal Sea, i9i!»8| Oijtotra, 19§IS Stsch, l954l 
Hsteqaebard, l955s Gaoja, 1955* 1956, f960). Siiailsrar a^Ssl bodies *Ai©h 
fot^ s& is^fortuSB^ eotmttismiA of oortain coals hm^ b@@n studied la d€tmil 
j ^ f c j ^ r l ^ (l936), H.@cl£terii m^ T e n ^ r l ^ (l936) sud Kosante (l950). 
f1)9 sttK^ of ^lisb@i s e t ^ l c ^ of oos^ bs@ opened mem fields of 
researeb in coal peti^gr^hy. ifymo. 1913* Winter i s Gmrm&^ developed 
the E!^ l»»d of aiero@c:^ic ^s^sliiatioa of j^M^iod sorfaoes of soal I s 
r e f l s c ^ i l%bt % u s i ^ dry objectives mA etching tite coal la Ssholzo's 
so3»tioa» fe 19:^ Stseh, Boffa^ sad SifttWeSn (soe S ^ l ^ mi Mwards, 
l%9) ^sprav^t tiss tecbni^pe e$msid®rdbly by asing o i l iessez^ioa o^Joi^ivos. 
Tte tocJailqtt® Is sow ao perfect that practically ^ J . tb« coastitai^^s craa 
be sQc^iRM te paWsbod isurfaces (Stach* t ^ 8 , 1^34, t9:J?, f%9). ?a laab^ 
in) 
e^stritefeioi^ SM thto line hair© Iseea weM ^r Bis-^^^a festes^ki, ifesfe©! 
aal ataefe Cl95t), tsteteailler Cl%0, tfSQ, 1952), S t ^ h (t954, 1^5), 
r e e ^ ^ l r ^^ %ralMll (ifSS)* 0 ^ ^ (t955) «c^ Ifee i^ifeax?* (l955)» • l&^e 
ast^ mafes^ e^ 'u® for all. r ^ c s ^ ^ a l . a@ @ :^^ axN^ to tli® ^^Srs&^i-e^ @ t ^ 
•)^l£h i s f^s^ «t@@£^  ill %\m li»r@^%aiiaa at 'ts^^liieQiil^ e t ^^n^^ t s . 
th ia seei.iom &t e o ^ (feic^iaBll^', If52), 
& tfe© ©arliap s t u d i o afetenfetei »ss paM n®ml^ to tte© <palitative 
pssptie® 9f edal . I ^ s a ^ Ifofffflaa md Sm&^r U933) "^^ p ioba l^ th© 
H r ^ t o a®as«re th© redeet^EB© ©f vl%ilait® of <liff©re^ i^S^* a i^ni 
Sg5p©tas t o tMs sulijeet was giv^i W 3^tmt (t%3)* Be m&s^ uped fel® 
fttjm lig»tfie«4 plant* t i ^ u ^ i s c^^osed ^ a mw^Nr of w^^i«al «o^*wieafcs®, 
irfm 0 t o 9* the veil&s%mse i^m^sU^ ttise^ftiuaoos]^ »t%& rsflfe. 
Siae© 4fe® a^saranse ®f S k i e r ' s tl»80iy isai^ i^irfeBPS have ©s^ © 
ajec^*^ «iM» Mn«ap sodaLfieat.l0ffl» tta ttegory ^ sfeatsdl or i^ i ia l3^ 
(a^r losk , 1951S %l£ls®?Jce, t ^ 2 | ^afej^is m^ apevsle©, 1954)| ©fetiSf® 
have ve^et^ i t s l togetter { » ^ ^ s j ^ IfetckoasM, If5di KsG^ta^ , |95^| 
im) 
ap'ee ytk%k S^l%r*B vi@t^ wt t h i s sulij®^ ^® x^ s€^ 2^ @4 l» a separate 
ft© X-r^ sfeii^s ©f ©osl Ii^# als9 yl«M«d va2«^}€ itifosi^tlon 
csm€^t«^i«ni of e s ^ ^ . lEs sto^lss l a ttm f is^t lj@tas@@ ^®r© ccnCtoM 
e<^ri%i^i<»i3 bsv© fae^ msie €ra feMs sab>J< i^ bf irarl^iafi %itiE^r» (Si^rer^ 
l9§2j 03!grd«i lf53l M t r s , l954l 9Q»mn ^ ^ . , l95?l argosi and 
Hoalisr, 1958). 
S tupes In eoal p@tr9lj@>^  Isa^e %@@s toSJkiatM l a Xadia o s ^ 
isSsrssfe3ractur@ of ^K^«n eoais (Saaja tfSS, f955s, tf55fe* ff^* l958» 
1960). 
the Qo3^ to^MR t^ i€a?tom& s^ffflPdKe « i t l » iai«i»ostrtio^ir« stf 
^kai?o coals i s ^ Br. Crg^^ Cl955). Msieacc^ie efejaPa®t»i© ©f s a ^ 
f952, p . 3 ) . 
%© present stwt^ la based mt %^ m&s^^3^%mi of 3 ^ tMa @3ti 
C8l) 
e o l l e e t ^ from tb@ psoductiv® eo@X seioss ot th@ Bs^ c^ ro eoalfieM i s m 
€9alfi£ldi 
t t t 
fMeloissa' i o . of • ^ - of thijs » Uo, of 
in feet 'eoUected' aeetiom ' poUsl^l 
* • ' prepared 
l3-fi0Ot 












































The teclmltpe usai i a t ^ pr^aratiois of tMn md poQLisltact 
aeetiom of coal i@ tsssro <^ less the saa@ as a ^ o ^ ^ tlT Dr. GsmSu ( ( ^ a ^ , 
l955s p . 52-f 
< ^ ) 
p^oGa^pat 
A typieel Moek of coal Srom fcfe Sargali sos© s'^nm in PlaSie 5> 
Fig. I i s c<^p99ed of closely spaced vltrain hms^ iMi^h are opto 6 mi. 
in width setd shtsvs o^eon a s l l ^ Ixt^l&re. Oursia i s gro^^ dul l &^ 
b^rd assi ^tclosQs 8^@^ of vi t ra in . Fuaain i s less eoi^ploiaxs ^td 
occstrs in sn@ll irpsgalsr patches. 
Coal9 of ttas B&pmSf i2-feot sxd ^ ^ a ^ d ^ soaiss are siz^lar to 
tlioss of tho 8®rgati ssata. A s^p^seatstive block of coal irom the Ksro 
s@aai ^ 1 ^ r^peax^ in Hato 5> Fi^* ^ sho]^ that ^ r a i n i s a dca^ia!^ 
constito^it of these coals* While ^ t r 4 ; ^ i s pt^s^it ad & sa^rdixt^Q 
coTStituont. 
4 l a i c a l srpseiiasn of t l ^ i^Jti seas* tbe i» i^ in^oztaiat seam 
of the Besft aakaro eoaifieM, r e s e ^ ^ s that of tfto ^ r g a l i aeam. 
f i t r a i s oeeatB ijrt instinct baMs oM fotsss an iaportant constitoez^ of 
tbeso coals^ iiMle fUsain i s lea& cmispicuoas. Co&S^ i <^ tito 3o. K and 
l9« XZ ^3S»t BTo g@iserol32r diO.1 to api^a^ai^e* 
A. tfo^te' fiasue (fflBin3^ ^^aaospegsoos) preserve as Vi t r ia i te 
llood^ t issaos fosm a damSnant cosstltGieift of the Bokaro coaS^s. 
#s Saportafflt feature i s that tlie eeUs are gensrslly d i s t o r t s . ffee 
C83) 
tiss«@ i a Plate 6 , P i g . 1 i s ctei%st,@s4aed ^ el«@e3^ ^ a e « i t f^cheSds, 
M^toHaiy i ^ m l 3 a &^ cljaiats o f toi^®^ p i t s a i« ^ s a »sfe i f i ^ Sn the 
t i s s a e . 1 ^ pale r^siwjos @iit@tane@ f l U i a g t t e ? ^ c e l l s fz^(p®]^3^ 
@ndU»8^ gas telables &aA @B opKp@ l e t t e r , €ILS 3@@{| i a tim MMXe rtgj^l^ 
h a i ^ pat% « f t l ^ f i ^ a ^ . toaster ^©11 pr®s@rv©d «©3% tS^^© cot 
laaagitadiaaUy i s il3aafcpatea i n Flat© 6 , f i g . 2 . & t t e i4^lst-ha»4 
sM®, the f i t o e isalla s t»» i^m d f p i t s . 
^ I i ^ r '^:@d^ t issues STQ tsomeM&mfyly em^&BB^ &aA Ao m^ 
siM^ aW ^ 2 i ^ ^ « i 2 ^ d e t a i l s . Plat® 6^ F i g . 3 I13»at3mt@3 %ilsat i s 
pp^>ai3a^ a Ic^ifettdSjJsl s<^:ticm ot s «oo i^ t l i ^ u © «itt» pal® ea la«^s i , 
co^ rsssed &iA e$mtoit@d e e l l s ^ t l i t l ^ hmrnm f i l l ^ w i t h && ^par^B 
mi^^b&P* ^a rnhs l l C t % t i <^0cv^ a sissiliap st«i«tar@ i a ttes Cs i^Mi i -
fercftts coals o f , ^ ^ f t e a est toteipretsi th© pale goM&a s t r i ^ aa t l w 
«ijw®p l i a i J ^ s " « f © e l l m i l s . fb^ a i ^ cantortedi, i r a j w H ^ &BA o f ten 
f o r i ^ l s^ad mmllegi a t t t e «ad@. i&i tisoae e@ils i^rMch ar@ a^t mach 
^»ap]:<e3S^j t t o loaens ar@ @@@fl t o ei^laS® aa opa<|ii9 gr^^nmlar s B t e r i a l * 
a f e s t a l ^ s t o m i a t t e lawer l«ft-«hat«l s ld« o f th® flgaiPB. 
A eaa@pi@»ii@ f@ata?9 o f t l ie » o o ^ t i s i ^ e i s ttee pr@@ei%@ o f 
r e a i a - f l U M laedlallaiy r ^ seHs 3n f a i r a taa^^s®. ©lea© hg«^ l®®a 
deserved botl i i s the loag i t t td i i ia l ^ i d t ra i ^ve rse section© as U M a t r a t M 
Sa Plm%& 6 , P%s* 4 a M 5 aadi P ls t« 7» ¥1^» t ssA 2 . P l ^ © 6 , Fig« 4 
s t o ^ o^ flOL ^s-^UazT x*^ c e l l s f i l l s ! v^h a psl@ rssiwsus st tet^eee 
aftmi ^ael^^ lag gas fcsafctoles. I t i s toterestSag t o ofeserv® tha t these 
im) 
@eLlB are v i ta l ly eoi^trietsd in %im e ^ t r a l i^irt ©M lolged ^nt at one 
or babli ©1^0. BP. Qaiijtt (l?f5) has de^^xils^ s iMlar t i s^ ies in t t e 
i®r^9 g^MMriesi t,ltin-*mll©ci ee l l s in a i « ^ ^ feSsmi^ ^pea r i s 
Plate 7ji Fig. 3 . ' ^e ce l l s 3@ s^ to tie srttacted s t tfe@ @M@ 1^ B. ba l l 
aai sa^Qt Joint as » ^ a r » ^ tito top ri^t~lisiKi sMe. 3J3 SIM^ eases the 
atjjoiaiag eMn ajt® ctmi^cted ^ tabs-Ills© proj©eti«^j a feator® s^oi ia 
t l ^ laldftais left-hand sld® of th© figar®- Ja o l ^ r ea.3^ til© «M3lls are 
Goi^idePabJy s^eesQd at oas or both Urn ei*S@. 
i cferaet^ ' is t ie fe^ur® of ©«rtala eoal@» e^eela l3^ tliose of 
th@ l^rgaLi s@ a^» i s tl% p^m^mm af fteal^' grafsilor aM coarse ii?^:mt^A 
m^%&p in tbe c@12d of ^xitfy t issues eoastittttif^ thm v l t r i a i t e ban^« 
TMM ^ t ^ c i a l i s gmmrA'ig' 9@@a f i l l ing Urn l^amm^ of eaUs, bat aasstisss 
i t w^ eoi^titttbe tb@ ^ i a v^ss^mmdt of t t^ Oee^qpos^ t i s^ te in ^ r a i a * 
f^ tsatam ^ ^ CH^ igSA of tbi© ^ t ^ d d i s dis@ass@d belos. 
(^awalsr fflatt@r 
A traaaverse section of a 1^^ t issue sbsfeji^ <spa«w« grmalse 
^ t t s r 5a i l l i i^trat*! ia Plat® ? , Fig. 4 . ffe bsftlepedi p i t s ss*© fai r ly 
im) 
a^md^A ppo^Msii^ X-^sped chains in the ee l l wall* I t i s aofeieed that 
«ie dark gmmlar a r te r ia l afpesrs fcransJMCsat aJiere t t e s^tSon teMs 
to toe tfeirwier aa i a tl»@ uf^er cm^re of the figure snd opaqo® «ise^ the 
s ^ t i ^ ia thicker. 
fraeheids r i l l sd «ith c^s^e graimlar s ^ t t ^ aro shchm ia la^gi-
toi i»al secticm in ?late 7 , Fig. 5. Pal© eol^r®! resist-filled m^mXl&ey^ 
r ^ eeUsy of too eoi^ressesi gt til® eMs, are also eonspicaioua, fte tismie 
shoaa in Plate B, P%. t io co3i|>ro§3ed aidi th© s ^ l l a n aecfeillsfjr a^gf ceU^ 
show irregaJar shapes. Tim daric area® r^resenfc t t e loasns fSll^di id.t& 
<^aipe gr^salfir j i t t e r . Plat© 8, Figs. 2 to 4 show laore or less the 
sa^B t ^ e of s tz t i^are . ^ miteHorttaif feature i a ^ a t e Q, Pig. 2 i s that 
the cel l trails ai^ iiw^riaWly tliieke»»l at tha Conors* Plats 3, Fig. 3 
shows alternate l^ udl© of thiek-aiiKl thln-wslled cells* ^rf.2e KLate 3, 
Fig. 4 iUastr^ tos n thin>wall®sl t i s^ ie with cot^ressed c e l l s . T ^ luaiens 
in each cas@ are f i l led i«ith t%sm ^sp^jam gr^sisslar isgittor ^lich aff^sars 
bcHasgenooua. Pi^ 2^ co3xmre€ r e s i f ^ f i l l ^ tasxlQllarsr ray c^Lla oeatr l£ 
p@rall@l r o ^ in botto t t e t i^saos. 
Coarse frafgigatal laa^teg 
f to coarao trd^mntmL scatter IHIiiag tbs eeHs of the ^gt^^ 
tissttss i s iiet^rege^oas ^id cosfirises of aE^palar b i t s of ciecoitpds@A cdU 
^ 1 in vax^ii^ d e g ^ of traiasluceno^. fbis a r t e r i a l i s also f(^fzi to 
^c t t r 80 a betez^eneoas maaa in t t e dttrains. ^ t ^ i e a l aaetioi:^ ia 
(06) 
i l l a s t r a t ^ in Plate 3» Pig. 5 in «^lch th@ cel ls of a i^too^ t issue Ao^ 
dist inct ttM(XL0 i^nallae mxiloaing &. w^m of deeasi^^ed f x ^ ^ ^ t a l matt&P, 
Ue^ the lo-rf©r left-hisnci side the durain i s largeJ^ e&tipti^&i. of th i s 
iaatt®p. 
£^t® 9t Fig. ! i2j£t3trat@B a sIMla^ @tsuat«r@ ^ t h t l ^ di lf er@ned 
that tliml^ grmsxlsr ^^t^s-tsX f i l l s the Miasiis imre. & yt@ e^itrs^ pj^t 
of ^ i s fIgm*® the c e l l «al ls are m> laager preserve! teit the fine granular 
SlaterJal forc^ a demise isass. fhie^^eti aM S^s^nk Ct9J&) have observed 
a s i t^ la r t^^wrs iji t^ ldi a o r ; ^ str^Kls of mAhriss^l&a ^ere t s t a U ? 
d@e€isposM is&0 &a opscpe oasa enelosiiiig retmtanfts &S Is^kea e e l l wallB. 
Plate 9, Fig. 2 shows a derase opsspi© ffigss of sSMlar a ^ a i ^ Sa a baud 
of 'Wltirinite. 
Tim aatxtre and ar%ln of th i s o ^ ^ r i a l has b@sn dlssusaed 1^ 
ftjfffflsa and Stach {lf3l>» HlefeMngi ai^ Karshall (t933)* 'HaiQSsen aM Sp-aak 
(t935# 1 ^ ) and ac«re re^eixtl;^ t ^ Saiija (l955). t t e gei»ral2y aeceptesi 
"(rieiis reggrsiimg the aaie of arSgin of t t eas comtitiias&s are thoa® fesr 
?hi^sdn t^fil Spz^ink. Iceardicig to these authors bioldgieal deeonijositioii 
of secoMaiy waHs of trjg^heids has resulted in the faratstimi of the 
ti^&l^ granalar ^ t e r i a l (^ii^s@a mA ^vwBk, l93&) and dc^o^ositixm of 
the pritaaTF m i l s a ^ middle l^@llg@ hsive pi^^ueM ths coarse translucent 
laatter (IMessen ®adl Sprunk, f S 5 ) . Bar^MOwi ^»1 Seott (l958) have also 
discussed the prohlea of degradatioii of the pLaat ee l l w®5.1s iwii have 
arrived at sisdlar oonatoalans. 
im) 
fkoB ia eQ&L& of the S^gali and Suja sea»^ t t e decoi^jositlon 
of v ^ ^ a l cwistiteeafes W ralcro~oi^aBisi® appears to have i^sm pJaee 
in th© ©arly histoid of the i r foKuatioa. Plate 9, Fig« 3 stows an 
sdvaaesd s t ^ e in t t e process of d^radation In vltri id.te. 
Bog^t Strastare 
th is st2a<*up© i s fr««|ttei«,3y set u d ^ in i^slnite (White, t ^ 5 j 
atftch, 1 ^ } . aiekUi^ sad Jfe'shsll U933) BXA aanju (l955) hnv® 
ofe©r»^ i t i a *vitr i-f toain ' , a t r aa^ t iona l stage finsm vi t r iaSte to 
fUsi£dt«. Plate 9, Pig. 4 s^Oisa a t issue idth f j^otoreel ce i l s pradocing 
a t ^ i c a i patidrn of th i s typ©. ffi® op^pe mnms in i^ieh t t e ©dLl walls 
l i e repre^nt tlie lajaens fiHsd udth fine granalar ^ t s r i a l . 
HjsrofceetoMes in t^oasty t i ssae 
In a^ i t i on to tbo atzuctures deserihed abaire^ the mcroscopic 
6s^aii»s:ti<m has brought to liglA soffls other iiit(srestiiig features tuliieh 
iisiicste that the coals hav® ©iffer^ eos^^res^icBi by earth msvess^ata* 
SifflHsflP featares have been ofesorv^ % se^erdL workers in GewiaJfJgr fitfaangst 
^^m iasnfeiim tn^ te laad© of Senders, BsfJe, &>hi», ftiparcpa, ioffiaan e*©. 
(see Stach, l%9, p . 2%.)^ Sanders mxA MB colloaga®s «©re probably 
the fSorst to oteorws *HA^otelctoaite' in soal* Hohne was able to 
differsiatiate l^t%^n M^ratectonics aM imesot^tonics. %36ei3t3^ 
M. T^chfflilliar an* 1. feielifflaller hssre dtseossoA t t e M.eroteatoa3« 
(88) 
defoz^^tlon of cadL. Ttes« miters iseHevs that aicp3-^efoRmti«is of 
QQBX md hliw^b^ms Ernies represei^ %ypis&k ^smsples ot th© l a s ^ sesle 
sitraetur^ (M. TeicbmII®r and R* fsiehEaller, 1954)* 
Plate 9, Fig. 5 aa4 KLste lO, Pigs } to 3 ste>w ^BDB typical 
exsj^les of miexot^toniss In vjoo:^ t i ssue . Plate 9» F%. § i s a sjyiSBFOL0r 
@^e in ^ i ^ the tismie bas b ^ n eraaplea aM ro«@ of box^ered pi ts 
are observed in tlte c ^ l ^ L l s . A sisiilar kind of s tmet^re i s seea in 
Flats 10, F3«. t «heJ:^  %roody fibres aare raosh distorted 3^ t ^ central 
part . A resir^tts b o ^ lyii% in th i s regi<»i has nott be@n eos^ress^ 
peobdblsr <to® t o it@ hai^ imtur®. t t e ia temel^ e r o i ! ^ ^ itoodF fibres 
in tb@ vgsp&t fi&tdkO.® porti®} of the flgare reoall sn over^foM stimctars. 
In P%. 2 th® coBiprei^Q^ t issae @ho»s a foMe^ stinzeture ^ i e h ia tv&dt,ureA 
and ^ i ^ i t l ^ displaeed at thrae op fomr plaees. flte planss of fraetur© 
mr& st^-psFsallel aa3 clearly QlbmeTV<^ in the arshed t i ^ a e . Fig. 3 
i l l t istrates a different ph^n^^enon ^lich i s not eomiHaily obsortrsd In coal* 
IRje @itii^ vitrinifce b^i^ a i ^ i ^ s t o have h&m ag r lo i^^ ppodasir^ sb^^rply 
0ngalar t o sub-aag^Lar fra^stj^s of different s iae . ^ IB interspaces are 
fi l led with a finely dividM ajatiria: ^hich fes been d®3^v®i from the 
vitrSnito ff^^senta. 
im the vi t r inJ te frag^snts are m^^sp aaS pocarly sorted and 
the tu t r ix la pr^ti«;ed £eom these f r s ^ a a t s , t t e r e i s l i t t l e d«abt that 
pen@@o^ toEsporan@o»3 brecciaiic»% of tti@ t i ^ ^ » at the s i t e of {^posititm 
hm %^sa place. the p{^noiaQ»on laay be cos^^rsd to ths f^risation of 
im) 
«t&s p@E^e«i3fe^i^a^K^3 fimg^featicm saii r®t©posiM®» of the sti%.tai^. 
ae^s^iHg the eoaditioras respeasibl© foi» pFsdtt&ing t l^a type «f fraf-
fflei*e*i^j,i'<3sfeti^alsi estates tliat 'Hslwa^ Cp^pai&atiMa o e ^ e i v ^ l ^ caJJ 
to© tfee resalt sf S^WKTSI diffarerafe pv^jeesses* iB!K3t ecmismXj lA a^es r s 
to ^ emm^ ^ sfeoaliiig aad t^i^JMras^ ^^tWrm^al of t t e i,^ters f©13josM 
lfti% eeeors less e^^ss^ml^  tet l£ s^ l l i i t a ^©11 firaso^^ei 
sfcmefeas^s- Hate lO, P%8, 4 ^ril S ^U B-at© I I , Fig. f illajJtrate 
8«Bie g<»»l ©K^les ®f <i.reii^ f^ *-®e% cat baark t i asas . 
P l ^ ^ lOj, Fig, 4 sfeea® ^tJf4Mt« t issae ®dJlM.tiag ^e i l i»'S9igrv<ad 
caoe®, I^Ds ffisH waJli s!io^ lisasOUar ®t¥%iet<i^ © m a i*6stt3.t of atesrption 
@f ecdX o^^it^its ti!f tile segH ai^ I t s Sttbseipein^ ecsips^sslora. 'Om Mimosas 
t b i n - ^ l l ^ GmUm ««iSjsb sn^ abaex^^ Sa S%t« 10, Fig. 5 aM Klate I t , 
Flfi. I . W» tijia-waXled t tssos Ss COQIO^SBM aM the SMi-^itosl ««llij 
sf« not el@ar3§r dissoniUbies ths tfalel&^igalled ee l l s ^to-^ @s^ Xl li^^n^ 
C90) 
f i l l e d TMrh a 4mk a ^ s r i & l . ^m iMek«n«al3s€ s e l l s i n P ig . t stew c u f v ^ 
® i g ^ s s ^A p a i a l ^ ©^ra^rs, a f « a t a i ^ pssft isM i s i a l ^ l ^ ^ s^  :r@syLll^  &i 
f r a e t u r i i ^ . fh® saa© t^i^r o f @%mator@ sumaJm ii» P l a l ^ t t . P ig* t , 
^ i^@re t t e t i ^ u - o i s broken SJI^O Modlcs of <tiff@£^@i^  s l ^ « ^ t s t r^ l iB i i 
M.9ek5 p?obs^2j fai^®d a pa r t o f tli® v i t r iLn l t® fcissate l ^ i ng tmm the 
l<^8r iffisspgin o f %h& il^ep®. "Ki© teris t iasae m^ hB t^M^ as i n Pl^e X t , 
F5lg. 3» ^ter© alt»^*iaate roi?a af tMck-aUJl Wiiof-wall®! «selife « i ^ seea 
eoap*®3^^ mA f o M e i . 
l^as ses<»tfajry ba t * has not @<%^riteti^ ismM t© tl i© fof^astioa 
o f vSfcriid.te i s t i ie BN^r@ e9;<tla« A i ismi© issdilMtiflig s a r i s l ] ^ aiPt^HgM 
rasfe^^s lar fclaia-iistsilM cdLls o f s^saafeay bark i s slmm Sn P3at@ f I , 
P i g . 4* T ^ c e l l s a£^ f S l l ^ ^ t & a pi&le o r bfist^si l^ JOaiS @i^ i o maft 
stow s«e? «* .h^ aofciceaWe fe^6af©s» 'Hie dlark e9i€R2rea, © i ^ l m U a are 
eo^picttotts tto<ou^}0alr ih© t i ssue* 
S&s&aA^f h^k (c^rk) s t ^ ^ i i ^ a aitei^satea i ^ ^ betels o f t b i o ^ 
« a l l ^ e ^ l s a3 ^<3^a to ? ia te f t * F i g . 5* t ^ seeoateiy t - isme i s 
ecf f i ip^^ of %hl&-mk2j&d rmt^^i^^ e e l l a . Urn tUbek-wal le i e o l l s af^ 
£ 3 ^ ^ s h a p ^ @sc%iA}itiiig i^s£nati<»i# & io^^m® mbiiatA «^ear l^ i n t i te 
lc^@r x d ^ » t a » M side o f %hs ll@ya%. f l © vg^i^xis a^nj@3 are aLt^^s^ast^y 
br9»n A M paie y@ll«»w s M thi^@ or £mst mssh 3@a@s ^ ^ be @^s@r?ed i a 
(ft) 
the ce l l '4ftll s© seen in tti® IOEWP rS^-lisi id sMe of ^*s f l ^ i ^ . 
FOSIMlfB 
4n ^aate sai XeiMt^ea. %]^eal ^ca^slss af IS^QK^ %is^© pwm&v^eA m 
f t^lMte ere iUtotratefi in Pl^& | 2 , P S ^ . t ^ l i 2 . ^te t i s ^ ^ sre 
eiiarai8t^*i0feic s©iddl ^fefeetfi. fesP the uigj^* r^^—Ij^ii corasor «a»i 
slang tiss lo«or i^g i® in F%. i th© eeLls ©nMblt s%ijs of emshSng, 
f te ioa^Ks (iS^ f l l l ^ wttte a tlmky ©systallim e l ^ lainejt^ i^ieii steas 
M ^ bir©frtog@ae©o Bofefei tha t issaes al»^ oha^aete^is^c ®ca3LsriJf«iw 
mmti& 
f&p^ typea of duraiaa hme te©a otesopsr^ Kl 1^ the v^ ioa s ©eaas, 
th is t^pe has b ^ a ates®pv©fll to oceor abwadiaatJy ^ tb® Kars»31» 
(92) 
a ehaimctes^isti® feai^re of th i s type %Ai^ i s i l l ^ i t m t ^ in Pkatm | 2 , 
Pig. 3 . '^^ sfw^B of v l t r in i t e fai:® ths doiains&t ooijstitusi^ ^id these 
a£>@ oL^ii up ^ith Bdcrinites t^isrospares aM llf%^ gr^atlar sslae^iX 
ts&tter Gompo^i of qaarts:^ im@@£r@lt® a ^ Icadlinite. ^ oval dark hroim 
resin i s coi:@piemotis in the eenfei^ of t ^ Ugare. A s iMlar tjpe of 
dttpain stowing l a ^ fibres of v l t r in i t e ^p@ars in Plate 12, Figs. 4 exA 
5 aXKi Plate 13» Fig* 1 • FiiMsiy granular aineral se t te r eoi^osisd Xazig^i^ 
ot cparts^ i s fairly abuiKtaOt i a Fig. 5 while d&rk bro-«m rosins ore 
obs^'ved i» Fig. I. M^sspores ar@ rare e^ a f^Meti @Kine i s seen near 
the lo!#cr odge in Fl|;. 1. 3<»s@ dbiraii^ of Sargali snd % ^ sesiss iraoitade 
c u t i e l ^ ^Oi^ii^ t39th@:i am corrugate outlines a9 sho^^ iQ Plats 13» 
Pig. 2. 
Cb) Qaraia laroiaged as a roault of degradatioa 
this typ@ df ^ r a i n i@ $ro;slj^[it ia e^rtaira aeetioos of ths 
SargaXi esid ^Jci seaias. ?te chief ea^stitaent i s the tfood^ degradatioti 
matt®?" irfiit^ ia c<M5#rised of pale yello^ or dark bz^tsi and opaqaa parts 
of deeoap^ed ceH walls. these t^a forras of degreed aatt^f wer^ 
ae^seribed 1^ fhiessea aad Spronk {i93S) ais *Trai@lueent l»aaiie setter* 
ar«i[ *^o^a atatter* r ^ i ^e t ive l^ . A t ^ i o a l ejci^^e of th i s class of 
darain i s i l lustrated in ^ a t e 13» Fig* 3* 1 ^ ozdgiiml tissue prese!& 
in t i ^ rig^^hand si4G of t t e figax^ sh€>«s s i^is of decos^osition here 
aixi there* 
(93) 
fhs s^siie alsa t&pm a pari of th is d^ij ia. Plate l 3 . Pig. 4 
sho^s oval sM tmmSi&i pgsia bodies *«itli a pale laari^^ anfcer boi:tter aatt 
a bFG g^tslsh e@nfer^ n^s@ ^dileh (meloses gas babldes And anopacpe graamlor 
subsiaiK:®. I^ro3por@s sad graiiro of cparts are fairJy eon^lmtoas 
aBsaagat fell© fiaear i%r®di<ints. 
A @igiilfiest»t feature of th i s dorain i s tha i i t s eonst i tue^s 
ar© s iMlsr to tlie te*awn fra^isntsl fflatter Qbs®?v@i io tlie laaem of th© 
et^ls of tfoodt^  ti@sti@ em^ttlttd>iQg v i t r ia i to tmids* M explained earl ier 
tsicro-orgasAsiss are most pvo^bly respoi^ible for t t o fcwnation of th is 
dBrsdn. 
(e) Paraia with qgacfie ft tri t i ta 
%e t M r t type of durain differs £i^m %hs £irs^ t«o in tliat the 
apacpe matter i s i t s prossinsiist eo!i»^@s3t &c^ vitxlisite 13 scarce. Timae 
daral*^ ^ ^ r s l l ^ ' insliide a gmeter proportion of Maeral se t t e r . EUte t3» 
FS^. 5 i^preseats s typieal eacsB^e of this type of ^toa-ain. flKs o^<pe 
Emitter i s e^E^osed of sderinite ^ ^ f t^ini te eM. t1% mineral aiatter IncMdes 
tpartaj J ^ saseovite. M a n ^ a r grain of tpartz i s ol^erred i a the lon^r 
le£t°>fetsisl ©owjer, ^ l i l e a flatee of miseofflte shoaing well developed 
elem&m i s em&pisuoaQ in t i ^ lot^^ eeatral part of tile figare. 
(94) 
matter Si»£li3^ds %l^ ii^K^gaal^ e9!^yLtm@i^f pr^smt M ths eoal feraSng 
pLai^ ^ f««'3@ j» iES5%nifieaa& aism^ of the ash. the a^Stn pazt of 
th@ esh i@ e&mti^i^Nd of ^s^arteoas i^tt@r aM 1% Is l i ^ o r ^ i ^ %o sfeo^ 
in, e9eX afei@& ife^ !» i a t i s ^ i e ^ at AiStemi^ P@ri«te« 
(f) %iss^^%£e sii^iPiiI i^ %t@F. %i3 i s ia&rMn&^S i s the 
©aorli'' siege of t t e i&im^^ixm o£ e^tl» ilte^ i s ^ r i ^ tfet@ bi^»slie^^aL 
(2} WpliMmM,i& w&mr^ imtier. ^ i s liS Sj^aiporg^^fd <lafli^ 
<tb@ sssturii^ p^oe^s ait&p the (sofljfOjsti^ ei of bioebsiaibaS. fSimge* 
fh0 s:^i^^iitie gi-t^ op of M«tar l^@ oeear sPFe fx^qaesft^s" ijit <^^^ 
sMt !%s^  i^3«il@ *all^@r!l£* m^ *4S{tMg@iiB* %pss« 1 ^ g2Jog^al« 
mlnsr^U are tbose ^^icli s«^ <i@ri'?^ fram t l ^ pre-^lsfeing r o ^ s aM ai^ 
t.ra«»f©f5P<^ t o t t e ia.ace of d^p^i t ioa . tBies® SudLa^ ie grains of ^siarfe^j 
%to@ pl.irf2e of d€po3itio!3 and inslaie k^l i i i i te» 8M@xl%€j, ea3.ci%o« fpflte* 
(95) 
the @p%ei3dtiG adt^rals ar@ fo ra^ l^ sdlotisns IJU^ i3?9n so l -
Like msa^ o t ^ r ^ t i a n c o ^ « th® Bokaz^ nomiJB &l^3 e^^ain 
IR3© Hiiaersto are generaUy Hws gfaimd teu* coarse ^a iaea variet ies are 
t^ isXto^^hmr ^m&sSim Qaarts i s %h@ m^t it^^rtsn^ si;^ge^tiis all0s@^6 
r e s ^ s t l v i ^ a:*© the oiO^ aa^tiigenl^ ainsB^s pp@s©t^ « % % ^ ^ 1 « 
sdi^rals oeem? less fs^qa©^]^. 
9ttagfea« I t i s tti© tsmst alnrnd^tb S!£i3@i^  coap^Bost «tii ysiisl2|r 
oBmstB in fiao gz^aJaa iti ^ e ^ral^ts ®s stoii^ in ^JUte tS« f l ^ . 4 aid 
5 asi Wli^ I3» fig* 5. "R^ gyain© are generally mikssi^lssp t o s i ^ -
r^iMM tnit aogedlar grains ar@ itLso la^ ^ t h . "TAM sSnez^ c^tm emi^aiiis 
fitue ^ e i f i o l ^ inslusica^ ^ ah!^ 1g^  %snf @^iiteti^!t suggesi.i2ig ^lel i i i& 
msG^l^ of ngiaia^rptiic o r ^ a . 
ilb addition t® cpzarts tlisz^ are soise otber allc^^iiie em^vm&B&& 
(96) 
^boiT^ial^ cpa r t ^ t e fra^eiAs hjire be@n ol@er?@i t o oeoir iM the 
Sargsli &ui Karo seal®. In a ^f^ciiSBii froa tlie Kax^ali seam (M3/t2) 
a larg© tragtsBek of flae graljioil siltstoi® Bho^ga in Pii^® l4» F%. I 
h®3 beea ote®rv@d t o occur ia duraio. I t i s cflBtpriaed of ^ ^ ^ z gpsina 
veradeuiar teioli^te &mi carboascecms s a t t ^ »^ch occupies the isfc«p-
s^as&a of t t e friase«ork. 
Eaolirtite* I t i s an ii^^rtuxA oeiabsr of tjie m.tMg,m^ group 
and i s often a praidosnt constitaont of tloraixB of the KargaLi &3A K&ro 
&em&* I t oeotrs in fin© imd coarse grains ^  the l a t t e r baSn^ msre 
e^xn i^^ cucKis due to tl^^ir typical vermSLisalar la^ fibrous foz^s. 
^ol in i t© i s on© of the mast oomsoni^ occundng d ^ miz^rals. 
lont^^jril loaito and U l i t e (%drG> C xdca) are the oUter iaport^it ts&ii&eea 
of th is gr^ip. 0X3^ minerals ai;^ hi^ dz^ sos sUnMMom si l icates f^ f^fied 
th rou^ the action of conbixsious succession of processes rang^ig traim. 
tij^sro-tteifflal soltttimis to mi^ergono pei^aiatiag i^aters and weathering* 
A chsTJ^erist ic featur® of the els®- asinerals i s the i r platy 
or f l r ^ stnictsire. Osd^ t o their ^oiy fine size they BTB generally 
difficult to idenfeif^ in thin soctimis. Special tedini<|ue3 ISice e h e i ^ s l , ; 
c^tical esJd X- r^ studies have U> be eaplo^ed for a correct id^itiflcatSon. 
Bat SOI® coE i^ouad crystals of Kaolinite and other c l ^ Mnerals often 
encoui&ered in aedl^isntazy j^^cks ^i^luding coal are laiige ^toagh t o be 
(97) 
eK |^ji;@d C0flnr@ixiex^ l^  IJQ thin s ^ t i o m . A etr^xmM ex^stal r@w^^^^ 
th@ st^iig^iiis variety ^ d Is forssed ^ a r©stt3Jt «C iafc®grsti«a of 
iall^iitoid. flakes t§r eMpaetimi aai di^®ait le r ec^s t e l l i s a^o i i sf ter 
depc^tion (Mi2M.mm ^ a l . , 1955* P- 331). Saeii crystal® granisaUy 
ealarae in sis^ ^ th i s pisjcsas <md oftrfsa acqati?^ lai^s verialrailar 
fora. 
Sprai* ami O*0oriaeli (f%2) m^ ife^os^kS. Iiav® sbservt^ «9^ r®-
lik® crystals of Issoliait®. A a o i l ^ grain of kgoMalt^ is ^»i«n ia 
Plate 14» Pig* 2. tm entire graio sppeass to ^ssiii^^lsh in t%i® 
ja4.rteipal direstisjns iiKlieatifflg a racial arieafca&ion 9£ %im l l ^ e a ^ i e h 
cospriss %im graia. A gr<^p of kaolinite C3?:pfatals usslar erossad aicals 
i s sho5i^ In HLate i4» Fig. 3. ^s^ eiiy^als Sa ^ e i s | ^ r p o r t S ^ «aE« 
see» to eoi^sia ^&pk r^d^liko iiKslitsions ^Hlohi rs^ 1^ part icles of 
ksoiijsite coloii i^ ^ oi^iiisie pigaenfe (Caros^it l%Oj p . ICK). 
astl i s parfci<3sd.arl3r pro®to@nt la ^m Sargsli aisl Banm aemas* I t s 
g r s i ^ 01S3UP a«mtt@pedl ia ifta-aii^ ais3 also %n ^sms ^ t r ia i fees . fills 
siaePsl i s a earbanate of i t^a aM i s beiiewed to have been for^aed va^^r 
smm^ aM lasgom c^^iiiti<sas fpom iroa bearing solatioaa. 
3iderita IBS^ aocur in ^fell graail&s or form l^s^e iwidtoles. 
Fi^sb e r f ^ a l s ar© g r ^ ia colour, bat ofteia thaj t®te « brcNa ^ a i n of 
1SMXM,0S oa fck« surface or at tho b^dors . f!ie osttutl&B ^m^ eoi^iderabJy 
in sia® aa showa ia P l ^ e 14* Pig. 4 BM Plate l5» Fig®, t affli 2 . Plafce 15, 
(9a) 
P%. i slioi^ a 2Ur®€ iwciale ^sdilMting a ^b i^as central C9re t i l l ed ^^ ch^ a* 
S?xffletiraes sMerit® 2^1ae<^ aoaj^ tissue i a c(%Jl ®s observed i a Plate I5» 
fhs o»Pi^  epig^iitie eoi^m^it f^md to o e ^ r In tbese «aal.s ^ 
S9I33 MM ^ a c l ; ^ isindiml r@@@ 3^liti@ kaoliait^* 1% oee^fs in Shm 
prismatic ciyata3s in oraalss ai^ cleats aiKt ahovs ^ 3 ^ td^rofciisgenee. 
Tlwt Maeral was prohaWy £9mmA as a i?8m34 of p^eohAimi of fiolatimt 
md sttbsecpei* pr@®ipitati«n« 
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the stM? ^f reflsotame of ooal e<$n|}Os^ int@.is i>8eelTii]^ ^a 
i s s r e a s l ^ a t t r i t ion tksme di!^s. fMs }nstl»)d helps in and^rsiaiiMf^ 
t !^ |]S^ies3L properties &£ coal and also I t s r a i ^ 
(see ^ s e h t94f» p» fSS) that. ®>al pett^Xagists 'b&amm liscreasinsSy 
Berek slitr^ljatoraBter a*! a ds^ ob4^Jtiv©» Hoffi^ sa a ^ Jmtiksr (1933) 
9t r&wk. S^ le r <t943> l944, 1949, i952) «xti«Med Ms o!®ergati<aB to 
a larg@ ^oiiser @f e^al^ of dilf or^& rank usi i^ o i l l^^srsioit objeotitrs 
f^r i t e f i r ^ tSiSt. a© ha* a4vQi»sed an iHteresfting tSjooty idii^h iJas 
Seyler (t%3) ststed tbat t t e soBstita«]^s &t coal derf-vM fi^a 
^»M or barky c^ lod i i ^ sparer* msbieles &^ r@alnst Ictve refl^stfuie^s 
tlmt tru^ ;ddUe<» l^i^ <«i@l^  aM oaa 1i@ arrais®^ la a fS^oct series of ^^sm 
3^ppeseat«d ^ tlB8 ©qastloa So «• 0 . ^ x 1 . ^ %# t^^ra 1% i s t\m miaber 
of coai^i^att from t to 9. file fat^(mlnsM% &^ «istiaU^ tJ^ 1»$«^ 
tilisie cosjpoaent pr@s@il> in tli@ %ri#it eoakn hsm Issen cellefl ^Itr&ilfce 
(99) 
(too) 
coi^ K«3@nts ar® classed as iabepai^istes. O^aer^l;^ only tte'ee or f^aar 
of thdss oQBp9S0iits a7@ pe^^ost in mppreciable <pai3&ltl@s in «^f ooal. 
Ss^lar s ^ 9 pi^talated tliat ^ th@ e»al ii^reas^i in rank t l i rc«# £^t&-
essephism, the eo^^ments praamA @udden3jr mi%at(sd t o tfas a^dt bligher 
st@p. Finally ^ ^ a the lissit ^ {^ !& i^op^ }l@m was 7@aci^ the 6 9 ^ «!»^4 
consist ©a&ix^ly ^ cofflpaaont 9, e a l l ^ i\iaSait®. S ^ l s r as^ i^d t h ^ 
the oecarranee of several 0<^ {p9n@i3ts la a S]^cisi@a of eoel Is u^® t o 
S<jy2isr'a results hav® i a l t i a t ^ comidsrabie Sjttfeer©^ sad 
Kavfc 
several att^Epts/b^^fi issdi® t o t es t the validity of l i s ec^slusioas. 
Daism axid Ifeeeko s^M <i950) mi ^Car tas j (tf§2) ftav© cast. doaMis 
OS t!i® validity of 3^1©r»a reaal ts . Oatee a»3 llaelE®»^d, pxtefeirt^ %h® 
use of a pbc3!tos@ll ocm^sot^ t o a g@lvaiK»QQt(}r for os^^ur i^ the ^t^nsitsr 
of t l ^ refl@<^e!j tes^a at tiie <^ @pi<s8e» fhey hare o j t , !}o»@«^ er» olaseivM 
a dis®^itiaffl«is variattcm ef reflL©ctiWi^ ! isj a i r . MeCtarta^ (loe, c i t . ) 
a©de a detail®(J inwestigation of vitrdtn bauds fras eosls of d i f f e r ^ t 
Tt^ «!8iisg B®Fek s l i t iid^ro|3feJtO)^t^f m& efes^w^ a isai*© or l<ss gradttsl 
gradatian of refls^aisze vahmu ^ t h cbaisge in r^nfe. 
fhB w@il&i%&ase studies of I%i!ib4<3{» mA KvmQ3jm Ct95&) sre 
spaeiaU^ ifsten^tiag. Altb<c»i^ %hs^ x^%@ ^ 1 ^ S^S^r^s ^IseoiMimoas 
^ r i e s , «*«ell d«fiaed aeeaoa l^ i ^^ artewinsS Sel le r ' s tripes ^ , 4 «o4 § 
c<«iM aot he d&mmtrat^^, Sherlock (i95t) aaad ^MterJ*© Cl952} <MOi4d3^  
ia^^@si€3itl;^ have also obsorved tbB s^ ^»$da@ pr<agx^ 38@ion «^ refl@^am#* 
( lOi) 
Sec<afifc studies fcgr Br<^lte«i &ta Shaw <tf55) aM Simmr (t957}» 
^^^s^iSTf i^q^ort the 7i@$gs mspr^ssmk ^ 9 ^ ^ aM l^ek^iisld (1OG> e i t . ) 
and l%^r t i3^ (lee* c l i . ) . i^^ dadbesft. ^oi Sha» in tbs llgiit #f Itusp^ 
variajxse t@@t ^i!UtlMzed tbe ajecitimlateil re£l@eta0ee 4m%&* M & resvSit 
of tb i s tes t ai^ € ^ o on Uie b ^ i s df ^ ^ data these aQ^b^rs prf^oseA 
that variatism i a reflecfcs^s® Is mar© or less eont&aews i^fch rank aM 
also tfeafc "Jteii' of tfe© uses of r e f l e e t ^ e ar© iratepeude^ &£ ths exia^ 
tQi^ @ of ^ e ^ or i^efscenses**. losing phQ^oai3&ipl.l@f seansb utslt aM 
eleetpanic ftoafcoiaster, Si^irer (l;9e» g i t . 3 *FMt a step ftorfelser aM foaM 
tl)@t n(^ only 7iifi?3ite tot evom ^m sesd-fuslMte, f ^ ^ i l t e anl i^erlMte 
d^mtstrate a coiitinu<m€ process of variaticm ®f refieet^siee i4.tl} ^ijok, 
4n interesting pstt of feho r@£L@@tai^ 9 stisiies^ tl^refore* i s 
to ol^enre t t e St»us@r of refXeatax»?e v^'iati^m^ As no sabs t s^ ia l Bta^ 
oa the i^f lec t iv i t j of Intlim e^tls has l^en ffi^e so far« i t «aB eo^sider^ 
d@3iral}0b@ to €!3Ca^ ^^  th@s@ soals f^^ t^ is poii& of vl«i^« Sda& s^ l i^ t a sce 
fflsaairea^^s tev^ been ms^ roeently 1^ i^ ld2@rj@e C t ^ t ) cm a fe«r s iss ies 
of J l^r ia XX7 s®®^ #iioh ba@ b@9a a f f e c t s If %i^ @%is l^fasioj i . f^ 
pr@s<^t studt^ cm t t o Boksro eoala, ther@foi«, seesas t o l>® the f i r s t seri<ms 
attenpt ia ttiis d i rec t i^ i . 
the @3^ a£^ tii@ vts&i in the pr^saflt itsTestig^^ion wsm a i^f^ 
phot*»seter fllttsi t o a l « i t s K:^ miera^4^®. m saggeifced ' ^ S^lor* 
($02) 
smamxTm^mitn uspe c a i r l ^ out itsii^ n Lsitz green f i l t e r ^lieh gives m 
low intensity whicb gives aeairat® resul ts . ft® sA^m^^i^ s l i t of t i ^ 
phat^sst@r &M tim iris dlaphp^^ of the ver t iss l il^btsilaat^e' t^a^ ^<med 
4o%i^  ^ far as pt^sible so tliat tb@ l i ^ t fo l l i i^ «t t l ^ &j^oismi forbad 
til® f^rrd«0^ p>ssible cone. ^ ^ e f t i ^ tim priisuss^ ealibr&ticHa& of 
stand^^Sj c H s»g@ttr<^ a@!&s wer@ ^sde with an o i l iraier»ioii db^^stlve 
of t/lO isieh msing ]>eri^aiiitic €|^epiece of XS i^^ i f lca t io i i . In t h i s 
^ ^ aa ov@rrall smpiifieati'S^ of § ^ nasi ^s^^xa^, flm ijmsmixm cdl 
» s ^ ^as th@ ceiftr o i l of refraistl^® iM€K 1«§l5« 
la order to standarttize t l ^ instnu^ist* ^ o reH'&stme& of 
8]^lerit@ (supplied ^ X<eits} ^as rechecksd aecordiii; to tlie fonml^« 
2 
,1149 0 <|aarta / 
for ^ h ^ e i ^ e and ^a^rtts. Tto reil^otnsee of qfordfts i s a i r i s tal^n 
30 4.614. t ^ ro^tZts are stio^a i a Tabl@ % . l4 temi ^Mxth ^ i s c l sar 
th^at t fe svera^ afes^^si valo© of refleetane© of B^^uari^ In a i r (ff .00} 
ig lis ^^K3 ^ s m ® ^ ^ witb the s t^^aKi Valts© (f6.W)* 
Zn the ptesee^ stady Sj^aleidte %fas usod a3 t ^ staaiard s^i^ral 
for ai@@3ttxli!ig reHeotaoe^ of e o ^ emi^ SKiaiits i a o i l aoeortflKig t o tHa 
(103) 
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fpam the fep^li <t3 s^ia.@3)« 8 ^ 0 C? sasisies) I^KI fe^ (5 sas^piss) 
(t04) 
IhQ eosX ®m^es s^®rs) eat ir^o cubes of dbw& I i n ^ md poMsbed 
alaag toe bidding plaira as fal los^:-
i, fipeiiatoasy grinding l?r ^eeessive^jir ftaey grisles ( ^ , 
239» 4^» to>» ^X}) of eaf^randum p^«i^r. 
efflsfy papar of t /0 , 2/0, 3/0, V® ^?®«ies. 
3 . ««i paiisMj^ was c©^leted on a tMsk C S ^ B P ^ S ^ f^fe 
u©iB^ le r i sa iM OodsJard's plate po^^sc as t t e palisMng 
4* H^^ p^lishliiig eajf>rl@d on ^^^1^ le^^tt^. 
awa i t s ^id Bisgaasioa 
^)9»t 50 t a 70 r sa^ ia^ were B»da oa ©ac& ssapl® ant aSx t o 
t®a s<^tSaga w^@ S8a<ie fop ©sell reastiag. fa%le ^ . t? altows the i^cimua 
asd Mai^aa rsfX^tanse ( ^ ) f^r %%i@sEty fi?@ s^i»i@s t^t-^ i&tiedl. fitees 
at a ^is^bor of p lac^* fk© valaiea of fixed oarbsn for aH the sa l l ies 
ani of est^sm for s<3vea saiijlea, MI diy-asli-fii^e bi»sjys, are also rocosdM 
i a t^ @ fd l^@* 
A tioteii^rt^ feature i s that i^ toilQ t l ^ saSjainmtt i^Clestsaoe f w 




the Ksso @odLs msl O.54 to 0.6? per ceatt for eoals of tl3e %ju Betm* 
I t i s alsD €vM@nt f^ oin til® Table ^ a t ^ toc7@ase ia th@ r@fl@steac@ 
i s gex^ralS^ acec^panied l:)sr an Inex'^ase in the respective f l s ^ earb^i 
md Q&rhon percesfcages. The vari^iwa in reflaetivity imd i t s Eolation 
with ^bced ca£%@a aid e^bon In coals of the t ^ ^ B&&WS i s sigoifieatlb^ 
tlj^re i s no ^ t © E a t i c variation in th© vaMea of nta^Lmra reflect&fflse 
«liieii vajty fr^a t.26 to 3,l9 pra? eeaat. 
4Ith<»i^i S^UT ( t%3) , Shsrloek ( t95l) , Hi^ispjse <1952) aM 
liisfcjeiis aad fS^m^olBn (i954) have ©bs®w®<i a ©t^wis® vaH.atian ia 
f^I«staace, i t has nat !3«®i foiKid ao ^ Sa&ie and Iteskoaalrf. (t950), 
msQQVt^^ U$52), aroadbee^ and Sha» Cl955) s ^ Sisvor <f9^i rdi9 are 
of th® <^4ai0n t^^L t to variation i s lacsra or 3jess oor^icn^^. £3 or^sa:' 
to ®tttdt7 tlje t!Siisier i s ^i&h retlmt^^® varies in %hs ^ kara eaals , tt?@ive 
saa^les (7 tr?m the Eargali, 3 fP^ Jai t t e Kara a ^ 2 froa tla© Baiju s e ^ s } 
i^ <^^ gs^di^d JUi d<^ail. 1%@ id^ervatio!^ uer® mde est a l l e<m^itttmts 
<3^®|it tfts r<^£flites, sporfciit^ sa.l atstinitss. f^ results ar^ r@<^ f%ie<l 
in Tabla SE». | 3 , t9 asd 2Q, 13te f i r ^ eo2i3Bm ia mmh Tafele giv«s tlte 
r@fleeta^@ in a i r of a ^aiKisrd s^^pile of spDalez^te. SeyieP*s staTtdsafd 
Qtmpfmm^Q, t t e i r tmmk t£^£X0&tMis& &^ the mmn pei^et&age deviatlmi ai?e 
also aat@si in tlie t ^ l e s . fh@ d ^ i ^ i o n psr eaot tss^ be ddflaM as tlio 
diffei-ease ^tsaaen tkm oteerved V®3M^ of r e f l ^ ^ e ^ o aM t h ^ of the 
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b9t%i@®(i ili@ t»9 eoMKmsn^ ^%^&n ^ ^ i ^ the observed 7iila@ l l^a . Sen-^ral 
f%fl<@atanc0 values ^^@h €0 not con*@spi»i!i t o Staler *s emi^a^ats bs^ l i e 
elo39 to those teve Itsen stio^i i» %hs raspsetivo cdlu^is anil ar@ asz%^ 
^th &R ajsteriak («) . ^im rosal ts df r@:0.®(^ sniee ss^ai3r@a@nts oi %hm 
£&rgali« l a i^ sM &ja seass are z^px^s^itsi as b^ 4U^&as isk F S ^ . tS 
t® 21 ^ i e h bring iie* the trarlistism in a cl@ap %?8gr. 
1^1% is a defiMte teM@M»y for rDHeetsnse valoos t o eloster 
raaM o^^aia dlaer@t@ p@a^» the smsber df ^liicti t@ual^ 7Qzy fr(^ four 
to eight. 1^ 13 40^ation per e^it generally i@ te^!«@en 2 t o 3 ^lidli s b o ^ 
^ a t i s th@ ^ o r i t ^ of cas^s the seatteriag r®<s%i tbe r@speetive neaits 
i s i»3^ pr^mooased and ti l ls i s 0«id@a& fr^^a th@ bar ddLop'at^ also. A 
notable feature i© that t^iil® the B^Qti.tj of peate have tta@ir ssaa 
reflaetame values z^eimz^b^ identieaL ^ ^ ttoso giv@n ^ S^lmf to His 
dlserets e®[ip93a@ats, ttosre are others - the s^toadaiy peato - «^ieli fona 
«iistimt g ro^ i f^s in-between tiie frissz^ p«alm. 
^ ^ seeoM^ ped£@ are so otmapicmoE^ @ntf pes^ia^^i^ tisat t l teir 
pr@seno« eaaoot b@ i^ored* ffc^se hav@ also b6«a aoted ^ ^ m t ^ n s ai)£! 
gr@vel@n C|^» c | t . ) , 1^0 boli@»'e that '*'ttie spr^BA in r emi t s of refl^eetaiss^ 
fflaaSttr©iB©«rii0 on s, given vltrlnit® sssr ^s ttaa tos (a) variabil i ty of t l ^ 
r©fi»etiv@ iMfi%, ^ ie l i m^ bs c^sed tgr iafiltratlow of ^reslnit®* iBfco 
tbe v i t r ia i te^ or bj^  ^^tiaotrc^is @ff«@t8$ (b) on isieree&e in the absorptive 
IM&i, <5i4i^ to diffusi<m of light**. to oba^^er (F) i^orki«g with Senior 
(f953) iJaa alao aot@d several @®eoQda£y p@@l£S but s^ s3i|}3sii&tio!s faa€ been 






fozmli^ ti^ms® to^o te®it often a%»8err@d i ^ r e ^ i a t ^ idLth pamt^ r s o l a t l ^ s 
tbe i r power of reilee&iim. fho jpefli^ fcai®© valass so i3l:^Qitii^ ^re differsi* 
^ad do not repreaeat t t e v i t r in l t e s t r a l ^ . 1 ^ resuJi^ i s tlm6 vaJfiSRis 
irregiul^l^ s^eecl soltsMiez^ ca* seoaM^c^ peaks @r@ ol»^rir^« 
a&o^ i&at %iMl© t&e ®!fM6®c® i s l a i ^ l y i s favoap of Segrlos**^ gfo^tog 
b^p<^beisi0j» ther^ 81*0 a few e a s ^ «^ aho^^ in Fig. tSCs)^ (4)9 (@) mA. 
Fig* IfCa) 1^ %Ad@b sscasiaiT p s€^ oi^ aos^ al^ @«2^ ^meA» I t i s c^£fieal.t 
to saf ^ ^ s t J ^ ^h0 t^ r t l ^ va r i^ ion IM F^iectai^@ i s stepwise c»> oore 
or leas ooti^imtotis la these e a s ^ . & a delieste problem of reflGctiaiBe 
mea9ar6!a@i&s» t t o cxs^ssei&Qm. 9t results i s b®s@i entirol^ on imis^ 4^^®~ 
s@nt ^^"k i s ne>t a pri^ise c i l t e r i a . A B^Xmtmtmw mhk%%(m of the 
prold.effi wss^ be c ^ s S ^ ^ i f ^B> &p^aps^V& s t a t i s t i ca l t@^ %& ^ p l i e d t o 
the g i v ^ data. 
laa^M farisaiee tes t f<SBP G^irouiriLajg 
Braaslbeat ?jjdi Shgw (t955) s^ l i ed fo? ti:» f i r s t tiiss 'laiip®! 
variaiwte test* to the study of coal ireOsctaaee. %ls tos^ haips to 




t^ i@re E de2K)t@@ th® Is^aritlm of t t o iaeasaF@i^ @iA of z^fl^steyose in oiX, 
fh aM 2 ^ ar® d<^^ants t^tfe ?dUt@s I ^ . Q,M mtS. log* %»% rmipestXv^i^^ 
^ i s ^s iB^^or betw^D 0 aad 9 aisd^is tlie eraE*ar of iaeai^,^^3g^. tha 
3ni^€d vari«i^e t es t i s d@sip)at^ ^ t M forsalas-
a _ 
i« f 
ti^r@ n refers t o t t e vmAtm^ of (^erra^ions Bjsid@ ^od 2X oorre^aods t o 
i t h Q^s^vation. S^ i® thsrefcr® t t e averir^s s«par®l dlstoaee of the 
data frsa t t^ peate iiKllsatiiig ^@tlMsr tb@ val!e@s t^od to &l»st«r roii^i 
tfee p©aJ£s. %8 VttSaie 33 sero i f ob3@riratio£@ la-e px^eSseJy at ttte perfSj, 
lotif i f tfe^ clbister cjloaely, mA M.^ i f tbegr Oo not clastor. 
i s aa aXt€raati7a to t ^ S ^ l s r ' s s t ^ ^ , @raadfa@i!t e ^ Slis«? 
( J ^ . gijl&.) prc^josesl the v&^&a^l^ I]^p3th@sis aee<» i^i%§ t o ^ i c b ^^r@ 
la a &mi&th diistritiuti^m of 3^ Values i^ith no ^s-lde^^® of eJiiMi«i>^ ^ 
ths pea&e« I t w®3 farthep sa^9©todl that If the visriance of error C €» ) 
liaeireas®3* e?ras though there i s stepsiioe wsriatiatt, s / ^ » i l l Si»s»Bas® 
ait^ t tere wil l bo a SSKXS^ distzdtetioa of S vaSoes* 
MoojKliiig t o th i s tes t i f sV^^ ^ »»t s l ^ i l i e a ^ l ^ different 
fr^s t /3 the ac^ de^ . i s r@j®atoi$ i . o . Vm data i s oosspatlMe ^ ^ reet^i^i lar 
(109) 
fcfpafctesis. Xi 32/^2 |g si^alfiesiifel^ sssaller than l/3 t t e m^ml la 
e^@;p£@d« fh© cr i i l ea l iralttes of S^/^^ at tee 5 per e«o6 IMKI I per 
















0. t t4 
0.235 
0 . 2 ^ 
0,296 
0 , ^ 0 
0.267 
0.270 
0 . ^ 2 
0.276 
0.a79 





0 . 1 % 
0.2|6 
0.a24 





The l»Eeped variarasQ t s s t «8@ ^ p l i e d to the 4atg shomi Sa fable 
Sbs. 10, t9 and ^ . %@ remi t s are rea«Pd9d in Tstol® H©. 2 | ^ i^*@ 5 
psp €^jt lewal of sigM.fic@iKe ia t»s©4 iji ardter to detox^das ^^ «bhflfip; oiP [^  
is»t t t e SeQrl6®'*8 assd€d ia aes«p(t^3a. 
(tto) 
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FrcHn tlie fable i t i s se-Mmt that S Z^" f«p eaeh 8Qja$)le i s 
s igsi l leai^l^ I@s@ than t/3 suggesting timt Scg^ier's siad^ ^aMs gssd. 
Sv0n iB the feif eases sho^m in Fig. I3(a)f (d)« <€> ^ F%. l9Ca) 
wbere i^.sual ji^aiSBnt stoss s^ss d<mbt al^ siut the validity of grdupi^ 
^ffflrfel^sis, S^/^^ ia sigaifisaigtly less (0.t03, 0.153 cad O . t ^ ) , 
eonfi£^ain@ tl^r@l^ that t t e deta i s laoosii^tiMe i^ritb reet^igular 
i^^rp^iasBis mA follows the Sel ler ' s i^idiel. 
( i f t ) 
Tim vit£ixdt@ smi <^ acp@ Gooatltn^ita Zite Ito&i^te, musd.-
^Bim$tB &sA isicrinit® er® the t«jd saain attzdlas^^s «iltieh det^ccilj;© ^fe^t^r 
a Gos^ i s br%tit isr <SuH. fhs ns£ijsQtmis& stxtdiea ^ave s^j^^i tbs t § 
eaal i s con^rlsedl of & s@6 @f pati^logieal eomKKK^ Sbs emsh of i^^ diCh hs^ 
a ^ a r ^ i ^ freqaem^ (S^s^nSicg ttpoa th© rmiak sM feyj^ of coal.* 
vsriation 0f t t e ^ario'ts^ COS^QS^Q^S aM to f£M oat tite vsriai ioa 1^ 
i^fleota^® >^li Ghsi^e of raf&t s i s @ai^ 20s» t»9 ®a€li fi^m t£@ ^^tja» 
KaJ^aii ande Saro se^as^ @^r@ s e l e c t s for qo^oMt^ive petrokgiesJL 
a i i a 3 ^ ^ usii3g t>&lls^*a laieg^atljig stage* file rssol is of tim oBsi^iM 
&m i ^ ^ M ^ ia Table fe. 22 sad histograms 9tK^.i^ fraipasiBy var ia t l j^ 
e£^ sbogEt in F%. 22. f^ ca^aitm^ baviiig t!»e ^inSmira i ^ i O ^ e t ^ e 
geB@rai2^ stto^ peatedi^sss i s t ^ b r l ^ esals as i t z^p!^3eBit8 v i t r i t d t e . 
Vitb tite IJKsi^ as© SA rsss^ ttes next toigl^ar c t ^ ^ i ^ n t sl io^ pea&M^^s. 
Tfetts to order of i a s i ^ a s l ^ rmik i s @9ai@ af th© BbjUji %SBaii and fei« 
s@si3s pealceiSa i^ss i s siso^n ^ i e . 3» So. 4 &sa Ho. 5 eosii^smts re@]^icti'Ere]|^ . 
In the duraisjsr coj^^, h&amer, id^re int^'aediates aeqoire {m»ala@fie@» 
pe^^edis^^ i s i^t so wdLl g@vfe;e(| ami t to f i r s t t ^ or thfi^ @e 0<3^ t|}O»ei^ 3 
iC!i^ir£^3^ coosititBte t ^ ixilk of the coal. Tfeii@ <m the bs^is of fre^peoey 
<&istt±\n%l0n of petrologioai eo8^ 3^@i&8« <3r S^^satie pa^isxa^ the raak of 





l^s^lte of the b®3t sff^rte I t eoaM Bat b@ posslMa to 4 1 £ f e r ^ 
t l a t e @!^et3^ l»«t^ i@si tl»» various opaiqgi^  eoi^tlt^ents ^peei^Uy ^ 0 
si^iAftisSait® ^ad fttaSait® sasd, tl»f®f<a^, t^s@ are desi^iatod as *fet«P" 
loediates*. Siav^r (l9S^}» ^*,«@7sr, has l^eii ^1« t o diM&p®si&l&t@ 
refleotaSBe Ccv eae!»* His irala©^^ to^w^r« 09-@rli^ sM i.% i s d^t^^fgJL 
i f tt%0@ 0&a h& @f asr practieal wtll i tr* 
Z& Is S0if being F^d^ii^ed tiiat r@fle@t^® csa p 2 ^ €81 iapartj^it 
s ^ ^ la t t e clmBt£ie&%t<m of coals aM several si.%mpts hme been 8sad@ iit 
th i s dir©c*lOTi in the p©eeat yeais (aF0aabenfc a»l ^aw> t955f SX&r&r$ 
1957). %® studies in t^& r®£lecfelwity of cos* have a fertiSe fieM for 
i^seareli in t h i s ©santXF aa ras stiltstsotial confcributioas in t h i s directi<m 
hm@ im«a, i ^ e tUJ. fi»»« 
f}m &^Eam e d a l f i s M l i e s bdtvm&n 25<*45* s!^ 2 ^ 5 0 ' S. I ^ t . a M 
^®27* antf i & ^ 3 » S. Lsmg. Ja the d ^ t i l c t o f !lasi^:'j^£^b« Mhar . I t 
e09ars ^ area a f ds&ak 22D scparo s ^ ^ aod l u e l a d ^ a asrrd» b@lt 9 f 
@o»dit^ ^a@ e»t@s^J^ ^ s i l e s f r«M ®ast t o «@st asd 6 t o 10 ^Lles f r@ra 
nor th t o soatb. 
tl»3 OextdNmi^  roeiis oospxdaed o f t l ^ Ta lc f t i r , ^aaseie ^<S I'snebe^ 
seri@@y s^gfe on mid sre a u r r o o a i ^ taf^ th@ Mxchumea^- fim T^Lcii lrs ^diicii 
under l ie th® %rakars aro poor ly d ^ ^ l ^ M moA oeoar t n t M a coid nsrrou 
OKEtcrops i ^a r tbo eastern &^ ^rastoia @x6x^^lt3r. ^ 9 ^]M£sd% oovor tho 
greste@t p e r t o f tim ^ te ld «*EI WI© y^aflgf^* gromp oi racks ocear i s aarro& 
p ^ i ^ i ^ ac^^ j r arot^xi t ! ^ h ^ h i l l , ^ l l e t h s s ^ i t ^ r n boiaside^ o f 
t t e oosl fSeM its faoltetSy the f ior t l issn, ot^stora « ^ ^a&^ieam l i m i t s ^ i o » 
a&sed o f f se ts ^ doao^atioii » id fatiltiJEig* Fgolte are o f eonsimi oosarrsnee 
id.t i i tbo r e s a l t t t ^ t t t ^ s t r a t a are saas^ d l a t o x ^ d audi tb0 s t r a t i g r ^ ^ l ^ 
i^ c ^ i ^ e x a t i^jr ioad p l ^ i ^ . 
1%e fiaz%bar@ ar» t l ie d i l o f eoa^<4>oaxiiig s t x^ ta in t ^ area sodi 
t b ^ o ha7@ ba»n ela@QifS«!d ii;r fesmnf l a t o foa r e o M l v l ^ w i s . Siglft 
p r s ^ ^ l r o soal seaffis, £lire l»eloi^[f&g t o t l io ^ ^ t Bokaro c o i ^ i e l d s M 
t l u ^ o t o t l ie Meat Sol/^n^ o o a l f i s i d are yt&n^. t o fKseor. ^ t o ^^arloos e<%tl 
se^ is 111 t t e i r do^tttw^^ sa^sosai^m a2«:~ 
{n3) 
Cl l4) 
& i s t l a t e s t QoaJjT^M feofc, Sqkatti g o s l f l a ^ 
12 f t . 
20 f t . 
100 f t . 
45 f t . 
80-tOO f t . 
%ijtt s@m 
l 9 . £ 1 S@«^  




40 f t . 
30 f t . 
20 f t . 
TMB eooIHeM lias been a^Loct^ f^r tM& pres^^it imresttgatl^s 
as vesy XlttXe iJSfmtSBtloa i s a v a H a l ^ ft^ardi^g tlie eh^soifial and 
stodIM to i^ei^eet <»f tbeiz' g c s l o ^ , ir^M-csS. eh^rnst^S's &ati s^rolji^lsaX 
^ e tisld «<Q>rk %ii^  ci^iasted in tha ^ixiter ssasotn of 1957 sod 
i ^^n ia ScRmnfeer, 1953. Tblfty eoHle r^^ ^meo irt«ited m.A 314 
repr@sei&ative ssmplies of the -ysa^ii*^ seasss iser® e o H ^ ; ^ ^ . 
a© gedlflig^ of t t e %3P0 ffleasar^ In the tjip© aran lias ^ e a 
<liseu30@d iB derail* Use Xe^ emi BattdSB Hero are %fy& t^ «9 isain seaiss of 
t t e Saro ^aiWK'^ te^ii^ a gsi^raJL ©a^>-^ *ost strHse. to the oa^eim ps^t, 
the S^o aeaaares ai?e sff®et@d fe^ a aBatesr ©f f€P3ts as a resal t of ^ilch 
ttm aiirection of the str ike has j*n»^2y claatsgtrf at s e v e i ^ plaeas. t l » 
seam oute^^^ing to tli® east of the f ^ ^ l nals faolt bas b@@a <S(^ l |^ t^ 
as p a t e r a K^ro seas. A iiaiT<ow cosl-bearing s t ra ta has l>een fmttsi t o 
oecar lusar %^4&i ia tls© ifist ^Isi^ro eoalfl^M. I t Ijriclnd^ n.ve e o ^ 
seafl® of to ta l thialeiisss of ^ f t . ?1303@ ss^ss p ^ o ^ b ^ trader!Ii^. the 
main se^ns of t ^ K&e^ sm^&wteB aM belcmg to tho third saMlvlaiOQ <^ 
the Ba2>al£a]^  as c l a s s i f i ^ W "^smB^v, 
( t t5 ) 
^^ &i%^sr t^ £i s^i^trtod tha oeeai^eQ^ ^£ c l i t i c ^ k a s ««^tli% 
acmsa tlie Sas^^ili seas in tji@ Ksrgoli aadi &>ksr@ eal l ief l^s fo? i l ^ 
f i r s t ti^@. ^ @i^ <l3rl£@a hav@ b@en z^psrtM from t M s eo^^i®M Isgr tite 
|!f©\rl.9)i9 soptef®. Pstf^f^pMcai:^ th© 4?fe® r^cMs si^w ^»M?i!»a8 tratda^ion 
in t b s ^ eoa^pc^itioQ. Qsar^ss xs tins 4.am&a&^ d@fczd&ai e^^ai;@n& ^ t h 
graisra; 6gr *^*e eerasat IB sa i^jartsait festar© of a l l tb@ tiyte roeks. I t 
^as besD t«i^a%iva3^ 3t^@st@d tAi^ tf% nhsTrg- eiii^ltjating tliese m e ^ 
%»» injsofc^ i ^ o t l ^ pp©-«^sfc4Bg crnsles ojf tlie ®o^ seam fi^® the top. 
ch@isle^ f^inm^^igatioa hm h&sn ^strije^ oat oa }6} sc^lieetM ssyqples. 
Bi^ i4«@ tha prmdm^M ami ttlttmt® ^A^S^es, d^tersiinfitiems of eal<»rifie 
iralue, «aking f^id i*3. S e l l i n g £i^^c Mii in ij^rtain esQes of Crejr-King 
a@e^ and Sar%i!Qve (^itadybiiity t es t s !i^6 dl@d l^ea i^d@« 
f ie Ksigali c o d s di^ Idw la asiat-are* ^ a l e iia, the S^asg 
QM 8dlcia>9 eoIli@ril«s lining in ^@ ^j^tora p^rt of las t Bi^^tro ars oa 
ait sv^'age losf t o laeiilitm mh ith*i to f6*0 per ceat}^ tmt in ttm Kargali 
antf OlBirl c i l l e r i e s which l i e l a tfea ©jastera part* the coal® geaer^ly 
ixee asedliam to high a j^ (swerag© tt.O to 28.0 psr e^eiA.). ^er© i s a 
laai^ed mglrniaX iraristtoii to t l ^ volatil® eort^eatn ttms Dhorl in Uiss 
east (averse 39.4 p«r c®at d .a . f . ) t o Ssi^g to th© west (m&PBgs 36.1 
IHsr 1^1^ d.a . f .} i a a ststJtch of abouit tO aaii@3. <3»t tho ^^IJB, Uiese 
cosls i^y te regard^ as of ffledSana to Mgh volat i le ({jyerage 29.0 t© 
33,0 par eotit, d . a . f . ) g r ^ ^ . A go«i portion of these eoals ms^ be 
i^fe tT^ to Gmdo I category (cA^:'ifie v ^ u e , oa d.a.f. basSs, varying 
(!16) 
fipsm 14»72$ t o i6,22i S.th-w/l^)« MMle 77 p ^ ceii* af t t e caks tett<m 
t-yp^ iadteat^e a good caMag coals ^ p^p ee«t sl'iOis peorljf e ^ d i ^ « ^ 1 
Qi^ t t e r^^ iMag 3 p ^ eesfe represent i^m-ca^ng t^^s . 2fe i s oisserred 
that fairly swisllij^ t r ^ of ©ofee h a t t o ^ C%) with g ^ ee l l stmc^tat^ 
aKrt jastallSs IsistjSr© «pe obtained from e o ^ s Jiaviag aa sverag® v^LatHe 
smtt^r of 3ii,.9 p®T ^ 1 * {d»a.f.)« fbs FewsMs of ealdj^ a ^ B.S, SaellSag 
ind^: aM also t&e Qat»z« of c ^ s lart-toas sftoit t l ^ t the &aul9 &G 
^ns raUy ^ s l l «4th3a the range of §s«^ e ^ i ^ e o s ^ . 
Asfe varies siM@2y in eaala of the Sara im&miV®Q {irma, 9.S to 
29,f per cent) . 1 ^ fop fero eoals lare of ssdla® ^oletil© grad© 
(24.2 to 32.2 ^ r s®it, «l.a.f.) aa-i thos® of tise ftsttoin Ses*® ^la E^st^m 
Saro BXB lo» to fflsdlJia vglfitlle ( ^ . 7 t o 27.7 psr ceiit, c l .a . f .} . fhe 
cokSjs® pz^pertlQS of tlie Top l^ ppo and Sastera K^m ^sa^ %hn% %hs^ eoala 
ar© of fairly s^^tog t ^ s . fhis i s fUrtl»r ooafliraffisit fey the Os^-Sing 
Gas^aisation t«st« s^© ® I (Hardgr^s^e OrfMsbility fed^) f«F eodLe 
of th@ Kar» £%a3ar0§ varies fro^ 60 to 7d» s t ^ g e s t l ^ tlmt thsse eg^ be 
@asi3y pilverissd BXKI ean b@ locally ttsel in ths tSisJSifaotiire o£ soft 
eoke* 
Ills e o ^ ^ of t t e t2-fost ^id J a r ^ d i h sesass sMw lairs or l«iss 
similar c|i@]^cal eh^rsetera. Tb^sB ay® <m. tha ^ a l s high v^lstilts^ 
gssdlnm r&i^ e o s ^ . C»di^ of t t e Bsnso s@{^ Qontain w}4@rate3^ blgb ssh« 
^ ^ &Ja a&siB i s t to oeily isportast coal seam of t ^ Heat ^karo 
coslfiol<i dHlfe^ing te swtSPal S^parta^ nsspeats fram those of the ^ r g s l i 
and Sa*®. Tlie average ^ i s t s i re l a e.'*^^ of the feja s©@a i s 1.4 per cent 
Ctt7) 
airt smh ccsrt©M. i s low to i^diuai (?.2 t o t7.2 p$r QmA) in<si^&ekog in 
certain s«etiot^, eapecisUy in ttjose of the a&isa^ara eaUisjy C24.3 to 
30.2 per eenli}.. fhea® sr® iiigh volatila corals «Cth voliitile ta^tter 
(d .a . f . ) r^e^ing fi^m 32.8 to 38.6 p@r e^it . QSi the ^ ^ l e these sdaXs 
samKi% ^ fs^f^sd as good coicii^ c<imLs$ these es^ be«3t mJit^ for steaffl 
raising* gssifisfsitioii op long flaiae teoti^. 
"Hss Ssro cd^ sXs ar® slightly higher io rm^ immv&^ Gt ^ . 0 per 
c^ nfe c» d .a . f . ) tliaa %im Kargsli eoald (^®r^3 C: ^ . 5 per is@d& mt d.a.f*}» 
teit ttiosa of t&@ E^Ju •3,®m& as^ c^^arativ®]^ Io»i^ lis TSX& (avoids St ^ . 0 
pep eent on d.a.f»)« 
Coals of t t e Sb. 1 i^d ^ « £ l aeae© dootaia fair ly h S ^ ash 
(16.Q t© 23.7 pear c®it) 3i*i are of ia9<i4«ia volat i le g r ^ e (33.2 t o 30.3 
]^r cent d.a»f«)« 
%e sleroscefiS^ staisly i s t»as®l <m f^t exa^Eliiatioii of SK) tMn 
asd 25 pdlislwd sections. Tfe« teetedqae f o l l o w In pj^piarii^ tMa 
sections tsas taspm or less th@ s^ s© as ^agted l|f 9P - Oanja. B*e thia-
seotion @ta(^ x^'^eals that for t l » ^is t pazt v i t r i td te i s loade lap of 
^axOi tissme oftoa ^d^bitMg ij^U preserved stnaetoro. ^^^lUaz^ n ^ 
cel ls are f ^ r l y ^bw^aut. A oUara^^rlatie featar@ of soiae woo^ i s 
^ e pr@i9©nc@ of larg© <pactlty of ^ o ^ fra^sental « ^ opa^e fis^ly 
gx^anular matter in tS^ c@lla. 1%e deeoflposition ctf" c^Ll walla ^ tli® 
agerti^ of ffiier^-oi^aiiisBB &S3 b^it csa^idez^ aa tJie eftief ««»se for 
th© forffiatioa of both kinds of ^ t e r i a l . lllc3ro~d®f€raatioa aad bogen 
8twi0t«re hsva been olrservted in t t e vifcriaile bsMs. %e terk tlsauo 
<ttS) 
oeci2r@ less ec^ssm^j aM ^om alt@matu^ b^tds of tliiek'-dM thSn-wall^ 
ce l l s , ^ a i n i t e often sl^ sjw® «el l pre served li^s^y structare, 
flMp^ types ©f 4ttraio faswe been observed. fe tise fibrsn^ ^ira3J& 
8lsre4s ai^ afcrei^:s of vf t r ini te are doiniiiatj* aiM ^ri^ to lacjva G bsrfdied 
pattora. Wletlalt®, lalneral aat ter , pesin® eaid Mepo^son^a have BIBQ 
cont7il%(ti€^ t» i t a foj:i5iati<»j« Dtirain ppo(ia«©d as a result of d^jpadation 
i s JEBaiSe ap of a e o s ^ o s ^ fragsieiits aM Mts of ^ t r S a i t e , & addlti^m 
i t i!i0l£«les rssin busies, islcriis^e, Bfi^t^ral i ^ t e r af^ talei^»3^s«s in 
vascyiJ^ proportion* Mlegm^rms OB tfte «h^e &em ss&ros. In the th iM 
tspe «f sfew s^ia tte® ^sga© attidtti® doa^oates. f i t j t e i t e i s otffeaSjdisiy 
l ^ ^ r a i imtt^r fors^ a dos^mat Qoss^itoae^ of thsae coals. 
I t otseors ia a f iii@3^ dts'id^d stat@ or i o larg@ grata^ dissssiiiatod lis 
dtsralA. £lMg^do siimr^B s^a issre p i W a l ^ t %^n atttbig^ds; op%enitio 
i^ fflox^als a^e seax^^. ¥^^1^ grfltimlsr ^^larts sc^t l te t tes ttm balk of t t e 
aUog^ile ffitoer^s. M«as aofi irsek fspsga^nts of <pisetsit© ^A s l i ta tos^ 
are toss prc^isent. Ai^a^ aat)^ g@n&e isjy^f^s flboltoito i s i t s typiceX 
nO!lal@s i0 <pit@ proidnss^ si^ ia o f t ^ fairly dbiusi^ ant^  
ffeat the d^fds oontaioli^ the plaafc f ra^^nts sg^ traasportea 
prim' to It® €©fo®lti^ la prored ^ t&3 <^ist8«!^«ate«l nstsii^ of ttoe Mneral 
<^^titii@ttts and thei r doasiiisatly d e t r i t ^ charac t^ . 
asfSjeetivit^ Bsamr^-JSts i^era a%de <wi 2$ sheeted saaples of 
the fergall, Saa^ aM ^ ^ sesas in os^er t o <^nfite® tfee rmSs. var ia t isa 
(n?) 
In t t e e9@I@ &BA to stw;^ toa vaPi%tioa in t^fls^aisse. The reflsetl'ylfcy 
sta^F s^^©a2s rga^ vsS'ii^ian in ttm «osls of tlis Siju, Kaj^ali awl %*« 
se^ y^sS} felt@ &7srage r^lsicts^!® p@Temn^^9 (Bm) of e ^ ^ beii^ 0.67, 0 . ^ , 
1.25 t'^pscifeiiirel^. 11»i^ I3 a <tofitiite ©vMeaee of r€in.®cbnac@ valwes 
(Ito) to cluster round e^rtaJbi regolarl^ spaced peaks ^ i o h ax^ i a elidse 
eoafo^^ty ^i th th^® oteesved 1^ Stealer. B&mrA m&zm^ax^ p e ^ s 
part i^i larJ^ between cai^Ks^nt Sas. 4 to ? have alao bean observed. 1 ^ 
validity of grwpii^ f^pothssis i s further confined h-f the liii^sd 
variane© t e s t . tlm saasatic jpett^ra ia s^^^ t^ ieaX bpi^it said daU. 
eoals has b^mn studied. Mlii3a tlie cwip^iie^t (%) of ndaisum reCLeeta^se 
^ss t l t i i ^ ss Um ^3J£ Qf the terigtit eoals^ ^ e f i r s t t^^ <xt t t^ee coi^KS^snts 
^cp i r e prQi3ii^ iic@ ia tho (itiil c^als. 
r 
SPUSAf IM OF PUT© 
PUfS 1 
Pig» I . to aeti^Qp of %h® a ^ toa fern s e ^ sliawlj^ comto^hms sM 
plleatioias, 
Sotttl^yn baais ©f th® Oa®a4a«' river a&ar Piete"! e ^ U J ^ ^ . 
Pig. 2« l®war portioa ©f aril?!!© elas t ic *^ IE@ in the «orte#-a3^ 
CAM fSgisres aa^ f»oa fMm wsis^imm) 
PUfS 2 
FSg. I. a»EBaiitic saadstoa® ©ted*^ <|aaris a® %fee ohief 4@faFt*.al 
Jat«j!^ a:@@s &i?@ ft21$i liit^ lis»aitl'@ Gei%^. 
Mestspa i^^e, Sia^ali eoUies^j^ ^Jtasr^ i a . 2 , Spesii^n 
m. %S|. Cl 54) 
f^^iB ^ ^ s - ^ t i a i dl#t^ite3. ess^x^iast «iM stews gneii 
gPaJa i s s«ea in th® lowap i lgM-tei^ sM@. FiMl^ 
( ! ^ ) 
(121) 
Pig. 3» W^ poo^ < shoeing sn dtoKiaao© oi 8Me«4tic c«ia®A. fiie 
li'@st«E*a c t^e©, Ssrgali eoUAeif, ^ a y ^ Ssi. 2 , Speelaea 
i s , I2O3. (X ^ J 
te^d and l»^i? rlgM^tiansS sid@s ©lai^at^ l ^ t e oC 
fflttssanirita ar® tent araaad Urn qaarfeg graias. 
W@3t®Ki dulses, ^ r g a l i eolli@iy, ^ s r s y fe. 2 , %^j|joea 
^ . S2%. (X 95) 
vuti 3 
Fig* t» A gewf^al vie« ®t fh® s4it©rl%te sa»i®feone stestog au^r^iMM 
to ittigaJ^ ©paSas -of <pafta ^rt flaSses of isi8s« "^e 
leWs ®f jaas^wits 3yJj^ Sa t i » top IsJ^-bond muti lawer 
rl^tVteml sMes h^m ^ ^ ^sm ^mvt along %h& Ql&mBg® 
i s . S ^ . (1 5i») 
P4g* 2 . file aaJ^ g®a»ral tmt^rms m» t a F%. I • Ifes wssj^^ltQ 
®» s lS^ t l s ' hm^ ^ the <sifePsa&los* A jwef!ya%ailis©t 
He. S # 2 . (X %) 
fig* 3» %ise smk iM ^rii^li fi^pi^ifes of coal alsa eoj^titttfce tto» 
f smwiiii^ riu F | j i«^ gswiafes' 8M«i4t© faxss fete ©eaei*-
(t22) 
Fig, 4 . A general view of the <S^k® jp^k uM^r croas^ oieols. Goal 
fra^ffiits oecar IJI th@ intors^eea* Srysiallinie nature 
of sid@i^tic oe^smt is c<m3pi(moaa« 
Wsatem *|yfee, Kargali ©Qlliex^, C i^awy So, 2, Speeii^w 
PL f^ S 4 
F%. 1. Si4®rit@ rl«li c last ic j-^ aek in viiiicli tMe px^piztioa aM s lss 
of (parts aM other de t r l t a l ooastitssnts is coBSid^sI^ 
reebieed. fke detritaX graizs ste« eoi^radecl cnitliaes. 
a>- i%s* Cx 54) 
Pig. 2 . .a g^aoral view of the d ^ e roe^ ^oigii^ &a Mv^ae^ stags 
of r@plae@n@i^ . Qaarts ^od M s ^ sKSoar s& vosti^os* 
Finely granwlar, ct^B^aHJjie sidei^te p*^®8iaat®3. 
fl^ r«iek fs^ be e s l l s i ^ i r aa^w©. 
Sast@i« ^-te©, Kaxgoli ©oHies^-, Qatirry ^ » 2, 3p@@iiss8 
So. Kas. Cx 54) 
Fig. 3« t t e goneral chamet^rs are aSMlar to tl^so s^«n in Fig. 2 . 
Betrit&l eo^t i ta^f ta ar@ aiob re«tiiie^ i a st&ei SEA oee^r 
Cljsstie <lrlS3» garg@li @olll@?3r» Qaa9nqp %. t« ^oeiram 
&». S,©. (X »»} 
Fig. 4 . Siderito rich e las t ic raek alu^ijig subsiagalar t o fs^trl^^ 
oorroeled p^^ielos of <ptast3 @s th@ ohiof d e t r i t ^ 
oo^ i t aen tS t isie@ f l a i l s aro i^attored ^id finely 
g r aaa l^ sidexdte f ^ a s tte^ e@m^t. 
(X 54) 
(123) 
M^asgapjg chapaetgra of coal 
fwm 5 
F%. 1, A r^prBse^&ttve block 9f ©Jal fi^ss tfa© Sargali ses^ s^/i j ig 
@l»se3sr epaeed basis of vitFaM. OnryLn i s d i ^ and 
hard* 
Fig. 2 . A i fpiesl sp^is^en of eosJ. inm. th& fop %fQ seam @h0«iiqg 
sparse}^ spais@el ttliia ^r@^E8 &f vSJtraXn* Oisrsiii ^[ils}i 
l6 AoMm^s^ la h^rd« grai^alar aM soi^^sl^. 
T ^ %pc» ss^s, Pishri eolUazy^ Sai^le Sa. FS3!/4. 
(Jibuti % t ^ isatar^ size) 
(All fia^@s aro frtSB tfein S€@ti«^si) 
FUf S 6 
Fig. I . i^  tui^esfeial s^tiofi ^ t^^d ebbarpsterisM l3^ c^^^^e^ @^3et 
t rae^^da. F^le coloa^ied «RI^1 f^@^3 Qfamr ^^nsi^astl^ 
e»d ofteti edf^rsss ^@ @yii*ratiMii^  tr«e!i^(3s. Ii9^^2^ue7 
r ^ 3©lls ant e^aJuis of p i t s E2% a2®0 nattloc^. f^ 
i n f i l l l ^ rmix^K^ mbsti^ss® of rs^^ eeiM dftes eael^^es 
Saja ae«a, Saju eflaHesy, SaBpl® So. WB/S3, ( l it©) 
(124) 
Fig. 2. A frsgsiei^ of ^sm^ cut l<^^ tMiaa l% sad 8hotfi»s tMn f i t o ^ 
^ M si4@» the fila^ Hs %r^ Lia J^OW r o ^ of p i ta . 
Fig. 3* A l^sgltttdinal seetion of vios^ t issue mltm^Mg pals eoloared 
(SQa!^r&m0$ aad sontoi^^ edP^ >^tb the lararae JTiUM 
f^rli^ aM 3^!iLl€si at th& ands. In tb@ c^Lls \stii«& ai% 
KKut ftil3^ e0^ ^@@3@d# t)» ItiB^its s@!itai» pale gS'Bmii4i3t 
Kargsli calliexy, ^rtPi^f Ha. 2 , S^i^le ^ . KKl^ a, 
(X 340) 
9f # m l !«luliaffy rajf ce l l s f i 3 1 ^ with paks x^sinaas 
mitsst^ice 9^ici» 9ft@a ^elo&es gas talkie®. TM cel ls 
aFe ttsaaUy essstid^rtecl i a tlie central psirt aM tailgsd 
<xit si, (ms or batb ^ i ^ . 
Fig. 5« A IjiHigitttdttoal 8^ t ia» of *<^ ad stio^Siig stort ea^rsssed sr»l 
tid.stM o^&Il^p^ r^ or c e i l s . 
a t25) 
^lATi 7 
r i g . 1. k tm^T® a r less sSailsr 6t«ietfU£« s© tfe^ to Kla^ 6 , Pig. 5-
at yiolr oMs. 




P%« 3 . A l a ^ t a d i a s l . s^felsa of ^-^^ ^i^jSs^ large © r i t e l t ^ ^ 
a ba l l ^ r t s^^feet 3a4^« M sam ©asas t t e ^^^Mmg 
the @sds« 
(X 705) 
P%. 5* A 3.^^^j|^i^al 0@^l9a of 'vm^ t i a ras @^^^fig s l l ^ ^ -
Sanies. se^ ffl# Bafl^ro ^ i i i ezy^ C a^ffey a©« 7* S ^ ^ e ^ , S ^ / ^ « 
CX 170) 
fLftfi i 
1 ^ a^Mgat^ e ^ l s bsv i^ tbst^ 23iM@a» 1*111^ ^ t l j <3^ g^ @ 
xMtt^ sip* Psl@ ^^ms^ s l i ^ ^ l ^ ®^ @i.I@a n^^Olazf xw 
CiaS) 
f rmsvex^e se^ti^s df a tisiOQ siitMag s ^ i a U ^ mr&a^B 
^ t i i dims® ^ pm:^m isatorlal. 
%2!gdLi s « ^ I ^c^ i l i Golli@27, Qoarzx l a . 3 , Simple 
Pig. 3. I ff^E^a©^ ^ ^®d eat t i ^ i ^v^saa^ sh€»^j^ sJ^ 0S»et.@ 
s r p ^ g ^ i ^ t of 'ytta-ftol tM^tsk'-WHei 6eU«* ^@ pate 
adjM3« l^ssl l$0 and Int^^e^PUilar spaess »£•€ spB^s 
pr^i^is^t.. € f t m € ^ 1 # 3 ^ b@tii@en tbe ec^ls ate 
fe^ali s®a% & r a ^ «@131«jr|f, S^iple !©• S/3, (X J70) 
f i g . 4 . 9&m^ p&Bi^^ th ia -wr fU^ esJls « f ^ ^ 5a tz^tt^yei^Q 
So. SS3/i3« CX 2S5) 
<teraiB i a iiif!g€i;f ca^sis^ &t tMM set ter . 
% i l B l i . s^Mf SisHai^  ea lM^r r , %i,^s^ i o . 7» Salvia 
n.kf& ? 
& t ^ e ^ ^ i ^ past t t e g i^^s i^^ a^^ r l s i i foj^ ^os a d^ise 
a>. ^ 3 . Cx :^oJ 
C!27) 
Z, A twisted 9Pa<po patch in tile adLddle of a woot^ t l s ^ e i s 
qxit® oompiouioas, f^ oo^ressed f i ^ ^ s are ^BO f i l l ^ 
with & dark substsme* 
Kergali seep* a»karo colUeiy, Quawy No. 7» S a ^ l e ffo« 8S?/75. 
(X 32*0) 
Fig. 3 . Vlood^  t issue shoidi^ @n advsnoM stage of deo^oposl^ioii. 
the ^<%%at^ tliie^wiJUUid odlls ar@ brok^i and soattersd* 
Kex^ali seam* BoIc@ro ooXliozy, Qaerrsr So. 7 , Sao^le Ro. 
a 375) 
Fig, 4. lifoody t i s ^ e shotving bogea-stmeturd. 7h@ spaoes bet^ie^n 
the fractured oiaLls are f i l led ^ t h en opa^pe enilxata^d. 
Esi^ali 80a®, Sangall ©eUiery, Qoarsry fe. 2, Sasplo Ho. 8^/24. 
(X 42§) 
^roteetonies Ja thg woody tissue 
Fig. 5. Moodsr t i s ^ e shOisdng foMed ee l l s . 'Shi& oecTitioa of the 
fibres eo^ein dark laator i^ . 
B^*EK» s@amf Oh^i e^LXiez^* Sei^ JLe 1^. B ^ 3 . (X 255) 
PLATS 10 
Fig. 1* Hoodir tidsuo atoitfit^ intense orus^iling of the fibrsa res@iabliE|( 
an ov^^-foM straoturs* A hard r@sii»-fil3ad c^laXar b<^ 
in t h e ffil^X@. 
Kai^ali a&^a B^karo coXUdX^» C^arsy ^ . 2« S^sple lio. SS^BP* 
(X !?0) 
<t20) 
> 2. M&f^ ti3@U€ in ^iish th& HhmB hsvs hsan £&M&i» fha fold 
i@ frasturod at several i^aees id.th sliglit wmt&mvit, oi the 
tissue aioi^ tho fi^sturs planea* 
Ittju @@a% ^ s ^ ooXlionsr, Sai^® ^ . MB/KB. ( I 340) 
Fig. 3 . A ajfl^iisedl tisawe of v i t r in l t e showing ^jgttlar fragments of 
vaJf^tog slm md etiape. the f M ^ aivided sa^rlx fiailng 
th@ int@i*^«e@s i s also 7itr@lr^ in ootsposititm* 
Ssicisil 3^mi, Ksrgali eoXXi«3rF» QndC^ ^ * 2« Sas^le 1»* ^Vf3< 
it rto) 
f ig . 4* Fragpsnts 9f bar^ in tratisverse aestion shonilag r^ tangalar 
&M rhosit shaped tfaiek-w^Xed e«3JLs. "She aiddle laisclles 
s«id intQ£>cdl33y;lar spaces fiHod «dth a pale 6abstsJ^@ core 
Sargali seam, a>karo eal l ie iy , Qiopry 89. 2, Sas|Ae N®, KEZ/W^* 
U 170) 
F%. 5. lark tlsmie lowing altematljug strands of thiek»^id t h i s -
wsUsdi eeXls. tbs thi«l&-^.X@d e ^ l s are reetangular 
wliil® tb@ thii>-^uLl«^ cel ls aTQ aat 4 isc^nib ld olearS^. 
Kan^aXi &mm, Bok&ra ooI34ei7» Qaarr|r Uo* 7» S^pis Ho. W^/7B» 
(X 2l0) 
PUfI It 
. t . More <xt less ttoe B^m features as in Plate lO, Fig. 5. 
the tM@b«walled csl3s ar@ r^istmgtil&r, inourv^ii a l < ^ 
the sides as^ s^gular s(t tha cottiers. Pale MM1« 
Isj^l lae @re distinet* 
l^rs^ S^^BD Ohoid eolli€ry« Sas^e ^ * &V^. (X 170) 
im) 
F%. a. A %hi^^m3JL€^ timxiB of tesrk HB hroUm into l^oe^ of 
Dtorl ©oiliest, SsJ^© Sa. 8^8. (X t70) 
• 3. A sIMIaf tisstts ^ In Fig, a* Eo^ df tMe^w33.3M eeUa 
Iss^® @®am» !>to9rl eolllei^j Se^ &l^ ® So, S^3. <I l76) 
e. s®taM«?y h^k 
Pig. 4. Seooaiileif bai%: tissas shading 8^isl3^ i^ rr@aigei thS^-stailM 
t2*fd@)t aea% Celiac ^ * 3» Sas^@ Ms* 1^ /*?. (l 2^) 
Pig. 5. tr^Mtrera© s^tloa af a t4©tsa« tdisaaljag thlis-anA thicte-% l^l@dt 
In ^spe Egad b^e s^Mer «^itlA@. 7hl@l^ 'iim2JL«d ^ells ax% 
f^^»^ shsi)^ dft0n esbibitli^ l@i]^ati^a« ^ few stons 
QffliJls are also seen towaisls the l©s«er ri^^-heiart earner. 
ta-fmyfe 3e^» l!»sliii0 lb. ^» Sst^e id. Sf/l2. (X t?0) 
VWSM 12 
Fig. f. ^m^ iis@ti@ pt^s^fnft^ a^ fttsljilto efatwiog 8ertail|r a^raaged 
@4^ Qi>if0:%t thielienit)^ s{^ t)i@ sanities are f i U ^ $dth 
(130) 
Pig. 2, Transverse section of a t«oo<iy t issue preserved as fusinite 
exhibiting the saJie general characters as in Fig. f, 
Kargali seas, ^toiro colliexy, Qaarry Ifo. 7i Sacpl-e ^o« KB7/7S* 
(X t70) 
Figs. 3 & 4»Fibrotts type of durain ^ t h ataiMant shreds and bi ts of 
v i t r i n i t e . ^ e r i a i t e , laiemspcM'es and finely granular 
adjaeral aatter are the other constituents. A brown 
rounded resin in the central portion of Fig. 3 i s fa i r ]^ 
eompicuous. 
Kargali seam, Bokaro c^l l i^:^ , Qaariy So. ?, S^^le Ifo. Kfl7/4 
and KB?/74 respectively. (X 70) 
Pig. 5» A similar type of durain as that in Figs. 3 a«i 4« Finely 
graiml^ Mneral matter i s prominent. 
Kargali seam, Kargali colliesy, Quarry Ho. 2, Sa^Jle Mo. KK2/5* 
(X 70) 
PifttS 13 
. t . Durain showing three resin bodies. A twisted Utegaspore 
l i e s near thB lower aargin. 
fergali seam,,Sokaro coll ieiy, Qaarry Ko. 7, S s ^ l e No. K37/i03> 
(X 125) 
Fig. iJ. Durain showing rows of dark browflfi cuticles tdth toothed 
-n^Tgins. 
A 
Sas^ali seam, S ^ a l i colHeryi Qaarry Ifo. 2 , S^^le 
Ho. KK2/t3. (X 125) 
( I3t ) 
Fig. 3* Otarain fcxrroed @a a r^solt of deeoB|}^itiQn of o ^ l « a 2 ^ . 
A thin band of v^itr ini tel iea aCTOSs the rlg^^hand 
Qargia. 
K i g a l i seorae Bakaro eolliez^, ^lafs^ ^ * 7* Saiipl® So. KB7/^« 
(X 125) 
Fig. 4. A sitailar type of chtrain as in Fig. 3 . Bk>o%iri oval resins 
fipra ejudt® conso!^ oM Qttm. enclose gas batjbil^s sM opa^ps 
&ijtt seam, &ju oolliez^, S a ^ e i o . MB/SS* (1 125) 
Fig. 5. An opacpe a t t r i tus t ^ e of (Sureiin shoeing &i ^tumdojaaQ of 
lUsinite, sdoriidte and adneral matter. 
Kas^ali seam^ B^karo oolliez^t Qatiri^ Mo. ?» Sample 
n&, Km/22, (X 70) 
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IgSSML HATf^  
Fig. t* A fragosnt of siltst«»» endsedded in durain. C^iarta end 
lath-l ike ^ o l i i d t e are the ohief con^ltsienl^s with 
carbtmaeeotts oatter f i l l ing the interspaces. 
Kargali seaiSf %xsetli oolliexy* Qtiarry ^ . 3» San^s Mo. KE3/9. 
(X 125) 
Fig. 2. Ourain shoeing a vermloaler piece of Kaolinite under crossed 
nieo]^, Tffo direetiems of extinoticm are QompijsamnB* 
Sargali sisaffi, Bokaro c^llierir* ^strsr th, 2a S a ^ l e lis. KB2/t^. 
(Crossed nlooil X f70) 
(132) 
Fig. 3 . A grwtp of kao3init@ oz^3tal@ under erossod »ieo^8. Fibfona 
3tmct»r@ ®f the w&n&r&k m^ ^&i^ pt^-UM® imiMBtmm are 
(Cr83a@d nIooXa X 170) 
Pig. 4* QoraiQ ehoidog atundlsned of a lder i ts nodlulas* 
Seirao seam, Shori oolliersr* S s i ^ e Bo. B^4. (X. 125) 
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Fig. 1. ^ Is i^s uodtsl® of s ider l t s &shihi.ting flbrsus stnicture i a 
ICargeli sdaB» KorgaU eoXliei^* Qoajn^ ^ * 2, Bai^e SQ» MZ/ZB. 
(K 40) 
Fig. 2* A spiral trasheid x^pla@e4 ^ ®MsTt%%. 
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